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HYPERTHYROIDISM AND THIOURACIL ' 

By M Virginia Palmer, Baltimore, Maryland 
I Introduction 

In the past few years an extensive literature has evolved concerning 
goitrogens and the goitrogenous state Some of the results are confusing 
and some are still of unknown significance, because our Icnowledge of thyroid 
physiology is incomplete and the concept of the pituitary-thyroid axis is not 
thoroughly understood What causes the thyroid gland to function ab- 
normally, and what is affected by this abnormal function^ How exclusive 
IS the importance of the thyroid in Graves’ disease, and what is the im- 
portance of the pituitary-thyroid axis in relation to the adrenal glands, the 
hypothalamus and the autonomic nervous system, and also to such motivating 
influences as emotional stress, psychic trauma, and focal infection ^ 

The pathologist undei stands the histology of the normal thyioid gland 
and recognizes the characteristics of the toxic gland, as well as its return to 
a normal appearance after treatment with iodine, but the clinician is at a 
loss to explain the mechanism of the action of iodine or to give a satisfactory 
explanation in cases in which the gland shows partial involution to normal — 
1 e , poor response to iodine — or becomes iodine refractory when operation 
is delayed 

Probably one reason why our knowledge of thyroid physiology is still 
inadequate is the general tendency to attach an undue amount of importance 
to the thyroid and to neglect the equally, if not more, important aspects of 
extrathyroidal motivation and tlie pathological functioning of associated 
endocrine glands, such as the adrenals, panel eas, gonads, parathyroids, and 
pituitary It would be of great clinical import to be able to explain and 
to treat satisfactorily such puzzling problems as recurrent postopei ative 
hyperthyroidism, exophthalmos with and without hyperthyroidism, and 
states of self-limited h} perthyi oidism It is generally admitted that opera- 
tion is not the final answer, but until recently no better theiapy was 

*Rccei\ed for publication May 24, 1944 

From the Department of Medicine, Universit> Hospital, Baltimore 

Cop> right, 1945, bj The American College of Plnsicians 
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available Deep roentgen-ray therapy gives disappointing results and other 
measures have been even less successful Some cases have escaped requiring 
thyroidectomy because a lesponsible focus of infection has been found and 
removed, but such cases are feAv and the risk of operation in an uncontrolled 
thyroid state is grave Some few cases have been successfully tided over 
one or more exaceibative phases, but though Graves’ disease is cyclic and 
lemittent, such successful management is mfiequent 

The study of goitrogens is lewarding for the light it may throw on ab- 
normal thyroid function and also because it seems to offer theiapeutic 
avenues of approach which, though not completely paved, are nevertheless 
usable 

Following the observations of the MacKenzies ' on rats treated with 
sulfaguanidine and the work of Richter and Clisby on thiourea compounds, 
Astwood ® tested the goitrogenous effect of a large number of sulfonamides 
and del ivatives of thiourea He found 2-thiouraci] to be the most active 
compound and used it in the treatment of three patients suffering from thyio- 
toxicosis Williams and BisselH^ have reported a series of nine unselected 
cases of thyi otoxicosis which were treated with this substance 

During the 10 months preceding this report a group of patients at the 
University Hospital was under treatment with thiouracil '' At the time 
of this repoit 50 cases were under observation, 22 of whom had received the 
drug for a minimum of three months Only six cases had leceived it foi as 
long a period as nine months, hence this report is necessarily of a pieliminary 
nature t However, it is felt that sufficient information is available to afford 
a preliminary estimation of the value of the drug, and also to justify the 
presentation of selected case reports for the light that they may throw on 
certain aspects of thyi otoxicosis 

II Management or Cases 

The 50 cases were unselected No criteria were set up other than 
that the patient must be definitely thyrotoxic and the basal metabolic rate 
must consistently exceed -f- 30 per cent Five of the patients had had one or 
more partial th)TOidectomies The range in age was from 14 to 72 years 
Eighty per cent of the cases were women The physical states included 
young thyrotoxic patients in good condition and persons suffering from 
long-standing severe thyrotoxicosis witli extensive parenchymatous visceral 
damage Of the 50 cases 22 had received previous treatment with iodine, 
with rather unsatisfactory results, 28 cases had leceived no prcMotis treat- 
ment, thiee of the cases w'^ere pregnant, 21 w'cie se\ere th 3 'rocardiacs by 
clinical and laboratory standards 

* The thiouracil was supplied bj the Ledcrle Laboratories, Inc, Pearl Ri\er, New York 
tNotc added November 25, 1944 The cases in the series treated with thiouracil have 
now reached a total of 100, some of whom have been under observation for as long as lb 
niontlis The routines of treatment and the conclusions for the group as a \\ hole arc 
esscntiallj the same as presented here 
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An effort was made to obtain three detei minations of the iiasal metabolic 
rate preliminary to tieatment with thiouracil . one piecedmg any medication, 
one following bed rest and phenobarbital sedation, and one following treat- 
ment with bed lest, sedation, and liver and vitamin concentrates In an 
attempt to evaluate thiouiacil, it was given alone in certain cases without 
any adjunctive therapy, but it is probable that thiamin chloride, or prefer- 
ably the whole vitamin B complex, is important, even though in our experi- 
ence It appeared to have no specific effect m lowering the basal metabolic 
late For example, on admission one of the patients had a basal metabolic 
late of -f- 65 pei cent and seven days later one of -)- 47 per cent After 10 
days of phenobarbital sedation and oial and pai enteral administration of 
massn e doses of vitamins, the rate was 67 per cent In another instance 
the basal metabolic late was 4-116 per cent, after one week of non-specific 
adjunctive treatment it was 4- 92 per cent and two weeks latei had risen to 
4- 96 pel cent 

So far as possible, urinalyses and white blood cell counts weie done eveiy 
other day The usual blood chemical tests were made weekly A patient 
leceiving medical management exclusively remained in the hospital until the 
basal metabolic rate had undergone a sustained fall and was then allowed 
to go home on condition tl’iat he return foi weekly check-ups, which included 
determinations of the basal metabolic rate, complete blood counts, urinalyses, 
and detei minations of cholesterol and non-protein nitrogen No case was 
allowed to leave the hospital until he was on a relatively small maintenance 
dose of thiouiacil and had exhibited no trend toward leukopenia or other 
adverse reaction during the preceding month 

The series of cases can be divided into a group which received medical 
management exclusively and a gioup which was referred to surgery for one 
of two leasons (1) If the patient had had a previous colloid goiter which 
had become toxic, thiouracil was found to cause no diminution in size aftei 
the thyroid had retui ned to its pretoxic state , also, it was found that the size 
of adenomata I’^as not affected In such cases as these the gland was re- 
moved for cosmetic reasons (2) If the patient was unable to return to 
the hospital from his home for pioper laboratory follow-up studies, a 
thyroidectomy was elected rather than the risk of uncontrolled medication 
The medical management of the patient coming to operation is only 
slightl}'^ different from the usual routine, in that operation was planned 
when the basal metabolic rate had reached one-third to one-half of its pre- 
treatment value No effort was made to depress it into the ±: 10 per cent 
range, since it is believed that physiologic equilibrium is established some 
time before it is i effected in the basal metabolic rate Because of its greater 


hiolom}-,!! 'I et all*- have followed the Ie\els of tluamm and diphosphothiamin, the 
h^^» ^ thiamin, m the blood of 40 unsclected thyrotoxic patients and 

' i normal and the pjrmic acid to be elevated Frazier and 

obser\ed that the administration of vitamin B complex resulted in a greater 
reduction in pulse rate, more rapid weight gam, and a shorter preoperative period 
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vascularity, a thyroid gland which has been treated with thiouracil is more 
difficult to lemove than one prepared with iodine, but no real difference in 
bleeding, clotting, and piothrombin times between a thioui acil-treated patient 
and a normal control has been found either pre- oi postopei atively The 
few changes in prothrombin time noted ha\e been of irnprovement as the 
toxicity was brought under contiol Platelet counts were completely in 
correlation with the general blood picture All the patients were cross- 
matched to receive blood on the operating table Recently vitamin K 
preparations have been given for thiee days pie- and postoperatively 

Intravenous glucose was given postoperatively, but the patients were 
encouraged to drink 2000 c c of liquid during the first 24 hours and 
were then put on a light soft diet If atelectasis or any appreciable fevei 
developed in the first 48 hours postoperatively, sodium sulfadiazine was 
given immediately for its bacteriostatic action and because of its apparent 
similarity to thiouracil in depressing the production of thyroid hormone and 
thus minimizing the risk of a thyroid stoim 

III Method of Treatment with Thiouracil 

From the work of other investigators it is known that thiouracil is 
quickly absorbed and excreted in the urine A .single oral dose was found 
to give a maximum blood concentration m. 15 minutes, but a trace of the 
substance was present three days later The same mvestigatoi s have re- 
ported that most of the drug m weight per cent exists in the white blood 
cells, ^the concentrations probably being greatest in the bone marrow, the 
pituitaiy, and the adrenal glands 

In this series of cases the dosage schedule was arrived at without follow- 
ing the concentration of thiouracil in the blood, the i espouse of the patient, 
the basal metabolic late, and general physical signs were depended upon 
The schedule employed at the present time is as follows thiouracil 0 1 gm 
every three hours for three days , 0 1 gm every four hours for three to six 
days, tiien 0 5 or 0 4 gm daily until there is sustained clinical improvement 
m the patient It is probable that 0 6 gm of thiouracil is the optimum 
maximum daily dose, but good results have been obtained with an initial 
high saturation and there have been no complications Usually one can 
arrive at a maintenance dose of 0 1-0 3 gm daily within three months, but 
during any mtercurrent infection the maintenance requirements have been 
found to be temporarily elevated 

Witli each dose of thiouracil 10 gr of bicarbonate of soda aie given, 
since the drug is soluble in an alkaline medium — pH 8 5 Before the pro- 
cedure of giving soda was adopted, two cases of crystalluria and one of 
microscopic hematuria vere encountered, but since then there have been no 
renal complications 

CcMtamic acid seemed to counteract m some measure the depressant 
effect of thiouracil upon the bone marrow All the patients treated during 
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the past five months have received 100 mg daily of cevitamic acid and also 
doses of hver exti act, e^ en though thei e was no anemia apparent Capsules 
of multivitamin concentiates were given two to three times a day Varying 
doses of phenobarbital were given at the beginning of treatment, but could 
generally be discontinued in two to four weeks, depending on the toxic state 
Every patient now receives thyroxin or desiccated thyi oid It is given 
m dosages of 1/320 to 1/160 gr of thyroxin or 2 gr of desiccated thyroid 
at the beginning of treatment to all showing exophthalmos or other eye signs 
and to non-exophthalmic cases later, after the basal metabolic rate has be- 
gun a sustained fall Frequently during the first week of thiouracil therapy 
a transient enlargement of the thyroid gland was noted This could usually 
be prevented by administration of thyroxin * Thyroid preparations given 
by mouth produce a subjective feeling of well-being which seems to outweigh 
the disadvantage of an increase of a few points in the basal metabolic rate 
(see page 359) Thyroxin preparations are also important in the manage- 
ment of pitting edema, a condition which was encountered m variable degree 
in a number of patients before thyroxin was made part of the routine treat- 
ment but which has not been observed since 

With a few recent exceptions (to be described later) no patient leceived 
any iodine after thiouracil therapy was begun 

IV Case Reports 

The following case repoits were selected for presentation because they 
are representative of certain subgroups of thyrotoxicosis 

A Thyi ofOAicosis exhihiUng poo) response to iodine 

Case 1 M McN (senes case 3, figure 1), a 52-year-old white female, had pre- 
sented a histor) clearly indicative of thyrotoxicosis for the past nine years and had 
been rather continuously on Lugol’s solution for the past five years During this 
time she had had episodes of mild cardiac decompensation and moderate but pro- 
gressive weight loss Nervousness, fatigue, and restlessness finally compelled hei 
to accept hospitalization She was admitted on June 2, 1943 with a diffusely enlarged 
tliMoid and a firm asymmetric enlargement of the upper pole of the right lobe about 
the size of a w alnut The heart w'as enlarged , rhythm was regular , the pulse was 132 , 
soft apical and aortic systolic blow's were heard over the precordium The blood 
pressure was 180 mm Hg systolic ind 70 mm diastolic A fine tremor of the hands, 
tongue, and e> elids was noted , a tendency to stare, but no exophthalmos, w'as present 
The basal metabolic rate was in excess of -i- 100 per cent 

Ihe patient w'as guen Lugol’s solution, deep roentgen-ray therapy o\er the 
thjroid, and also adjunctive medication of phenobarbital and concentrated vitamins 
After two weeks the basal metabolic rate w'as still in excess of -j- 100 per cent The 
. patient was allowed to go home but was continued on the same regimen She W'as 
readmitted to the hospital on September 13, 1943, with essentially the same physical 

* One case was that of a woman who was admitted with a diffusely enlarged toxic 
mjroid She had first consulted a physician because of pressure sjmptoms in the throat 
On the fourth daj of treatment with thiouracil she developed djsphagia and dyspnea She 
w as gi\ en 2 gr of desiccated thyroid U S P tvv ice a dav In three days the gland returned 
to Its pretreatment size and then became progrcssiv elj smaller under tluouracil medication 
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findings as before, except tliat a gallop rhythm was present Tlie pulse was 120 
per minute, the blood pressure was 150 mm Hg systolic and 80 mm diastolic, the 
basal metabolic rate was + 80 per cent Treatment with iodine was discontinued,' and 
administration of tluouracil was begun Two weeks later the basal metabolic' rate 
was + 77 per cent , the patient presented no “appearance of thyrotoxicosis and re- 
ported that she felt better than at any time irt the past 10 years She was mildly 
diabetic, but the blood sugar levels were fairly normal on 15 units of protamine zinc 
insulin before breakfast, however, there was no weight gain even though the diet 
was increased The basal metabolic rate, which previously had stayed above 100 
per cent decreased precipitously on thiouracil medication to -f 60, + 50, and -f 49 



Fig 1 Senes case 3 Curve of decline of basal metabolic rate under usual tlierap> 
contrasted with decline on thiouracil medication after previous therapy was discontinued 
No signs of toxicitj were evident notwithstanding the spike in the basal metabolic rate after 
thiouracil routine had been established Operation performed when the basal metabolic rate 
was +49 per cent was without incident 

per cent An operation w'as deemed advisable for four reasons (1) the long- 
standing’ thyrotoxicosis had caused progressive mjocardial damage, (_2) it was feared 
that the firm adenoma in the right lobe might be undergoing malignant metaplasia 
(3) although the diabetes was becoming milder as the thjroid was being brought 
under control, the patient vet needed a high-carbohv drate diet, which had to be sup- 
plemented with insulin, (4) the patient lived in the countrv and could not be lollowed 
at sufficientlv frequent intervals if sent home The operition was approached witli 
some trepidation because the basal metabolic rate was still +49 per cent, plijsiologi- 
callv, however, the patient appeared perfectlv normal, except for a fine tremor of 
the 'extended fingers The operation was done under av ertm-ether anesthesia, and a 
large substemal extension was found The vessels over the gland were of pencil 
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cahbei and pulsating actively Ihe gland was densely adlieient to the capsule and 
the surrounding tissues, probably as a result of deep roentgen-ray therapy Following 
operation the maximum pulse rate was 152, the blood pressure was 128 mm^Hg 
systolic and 72 mm diastolic, the rectal temperature did not exceed 100 6° F 
Medication consisted of intravenous glucose covered by insulin, phenobarbital, and 
three doses of 1/6 gr of morphine On the evening of the second day the patient 
appeared to have undergone no more physiologic upheaval than that which might be 
caused by a tonsillectomy, and was able to enjoy a soft diet 

It IS inadvisable to draw inferences from one case, but there is an indication 
here that thiouracil may m some way correct a disordered system not benefited by 
iodine There seemed to be good reason to expect some adverse postoperative 
reaction, but recourse to the time-honored sheet anchor of iodides seemed of ques- 
tionable safety* The response of a patient to thiouracil was found to be retarded 
by the previous administration of iodine , hence, it was thought that the postoperative 
administration of iodides might disturb the equilibrium established by thiouracil 
No iodides were given, and none seemed to be needed The patient was walking 
about on her fifth postoperative day and recover} was uneventful 

Case 2 L S (senes case 11, figure 2), a 52-\ear-old white female, w'as 
admitted on October 20, 1943 with complaint ot nervousness, loss of weight of S3 
pounds during the previous six months, and a growing mass m the neck In Sep- 
tember 1942 she had noticed that she tired easily, was quickly exhausted, and always 
felt rundown The menstrual periods became irregular and menorrhagia persisted 
until early in November Periods then became normal until Mav 1943, when 
amenorrhea occurred Nausea, vomiting, and burning substernal and epigastric pain 
appeared m March, and diarrhea persisted intermittently until her admission to the 
hospital The patient first noticed a lump in her neck in April and w'as given some 
“liquid medicine” by her local physician Her appetite remained poor and she lost 
weight steadily because of vomiting and diarrhea The neck increased rapidly in 
size, and for the six months prior to her admission to the hospital the patient was 
conscious of shortness of breath, extreme fatigue, and exertional d}spnea Six 
weeks before her admission her family had become so alarmed by her progressive 
exophthalmos that she was taken to another physician, who put her on Lugol’s solu- 
tion for three weeks, but later discontinued the treatment with iodine and advised 
hospitalization 

Physical examination at the time of her admission revealed a well-developed 
middle-aged w'oman moving restlessly about the bed There w'as marked evidence 
of weight loss, but the skin was soft, moist, and elastic Her general appearance 
was remarkable for the stare, the marked exophthalmos, and the diffuse tremor 
The ejes presented lid lag and difficulty in convergence, the conjunctiva was injected 
Ibe tongue protruded in the niidline, was smooth and red, and exhibited a fine 
tremor There was marked bilateral enlargement of the thyroid to about 10 times 
normal size, with a walnut-sized nodule in the right lobe and a slightly smaller one 

*Notc added November 25, 1944 There may be a difference m the reaction of the 
bodj to the administration of iodine, depending upon whether iodine is given preoperatively 
along with thiouracil or administered intravenously as sodium iodide at tlie time of opera- 
ti^on when tlie gland is under a full thiouracil effect and has received no iodine previously 
Ivvo recent cases which had been prepared with thiouracil alone were, through an error, 
giv en 1 gm of sodium iodide m the operating room Both cases were returned to the ward 
ill poor cimdition, with tadiycardia, hjperpnea, auricular fibrillation, and beginning hyper- 
Plrexia On the other hand, this iiwestigator has been informed of a case that seemed to 
be on the verge of a crisis on the operating table but withstood operation well after 
receiving intravenous sodium iodide 

The procedme now in use is to give iodine intravenously at operation onlj if the patient 
appears to be about to go into a state of crisis There have been no cases thus far that 
nave presented this appearance 
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m the left A bruit was easily audible The trachea was deviated to the right and 
compressed The heart was^ enlarged to the left, presenting aortic and mitral systolic 
blowing murmurs and regular, rapid, forceful, apical beats The blood pressure was 
'1^4! mm Hg systolic and 68 mm diastolic, the pulse rate was 110 Roentgen ex- 
amination of the chest showed the superior mediastinum to be slightly widened, 
probably owing to a substernal extension of the thyroid The basal metabolic rate 
was found to be +116 per cent, but five days later, after sedation, bed rest, and 
thiamin chloride therapy, it was down to + 92 per cent 

After five days’ treatment with 1 0 gm of thiouracil a day, the patient showed 
some improvement m that she was less apprehensive and depressed However, she 
still displayed the usual manifestations of toxicity, the basal metabolic rate was found 



to be +94 per cent, and she continued to lose weight She was gnen 1 0 gr of 
desiccated thiroid daily and the thiouracil dose was reduced to 0 1 gni six times 
a day After tw'o wrecks of this medication the patient presented man> changes her 
personality was agreeable and cooperatne, she became interested in the people about 
her and w'as constantU expressing gratitude over her state of good heiUh and well- 
being The exophthalmos was diminishing, although the stare renumed Ihc 
thvroid gland had decreased m size, but the adenomata were still present The 
nodule in the right lobe felt more cjstic, that in the left was unchanged to palpation 
Operation was considered advisable because the patient lived a great distance 
from the Iiospital and could not be followed satisfactoril) at borne, also, sufficient 
thvroid gland remained to produce a marked disfigurement of the necl The opera- 
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tion oti January 14, 1944 consisted in the removal of two lobes of the thyroid, 
weighing together 210 gm The gland was reddish m color, indurated, and irregular 
in outline On the cut surface numerous well-defined nodules were seen, no cystic 
areas were present The impression of the pathologist was “diffuse and nodular 
hyperplastic thyroid” The patient withstood the operation extremely well and was 
able to take a soft diet on the second postoperative day On the fifth postoperative 
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Fig 3 Series case S Basal metabolic rate was not determined during first month 
because of the critical condition of the patient but was brought to + 22 per cent by iodine 
After tlnouracil was started there was a slight transient elevation of the basal metabolic 
rate to + 36 per cent, but after 33 days of thiouracil medication a fall to the previous level 
obtained on iodine Weight gam began coincident with thiouracil therapy and pulse 
pressure showed more rapid improvement Cholesterol levels did not seem to correlate 
with iinproicment of thvroid state 

This patient maj be an example of the activating effect of throat infection on latent 
Iwpcrthjroidism 


das slie went into tetany, wdiicli wms treated successfully wnth dihj drotachysterol 
It IS not probable tint this complication wns related to the previous medication with 
thiouracil 

B Hypo iliyroniism as a self -limited condition 

Carr J D itl (senes case 5, figure 3) exemplifies the relationship between 
acute tonsillitis and sudden fulminating diffuse thyrotoxicosis Tins IS-j ear-old Negro 
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girl was admitted on June 26, 1943 with an acute illness ot three days’ duration char- 
acterized by headache, abdominal pain, diarrhea, and a jerking of the head synchronous 
with the pulsations in the neck Her temperature was 104 4° F , the pulse rate was 
143, the blood pressuie was 160 mm Hg systolic and 0 mm diastolic The neck 
vessels pulsated vigoiously enough to shake her entire head, heaving pulsations were 
also present in the chest and epigastrium The tdnsils weie enlarged, hyperemic, and 
follicular, the posterior cervical glands were enlarged and tender The thyroid was 
diffusely enlarged, pulsating, and firm in consistency, a bruit was audible, the 
overlying skin was erythematous The heart was full-sized , the rhythm was regular , 
the sounds were loud and slapping, with a mitral svstolic blow and a to-and-fio mur- 
mur at the base 

The patient improved with the administration of salicylates, and the impression 
at that time was that she had rheumatic fever, this diagnosis was supported by 
electrocardiographic tracings The blood pressuie lemained between 130 and 180 
mm Hg systolic and 0 mm diastolic The basal metabolic rate detei mined one 
month later was -}- 55 pei cent , aftet the administration of iodine it dropped to -f 28 
per cent and the thyroid decreased in size The patient was given thiouracil, and 
the use of iodine was discontinued On the fourth day of treatment with thiouracil 
She complained of some burning m the throat and stiffness of the gland, but no 
objective change m its size or consistency was noted The basal metabolic rate was 
found to be transiently elevated between the time the iodine effect had worn off and 
the thiouracil effect began 

While iodine was being given the patient continued to lose weight, altliough 
the pulse pressure was dropping and the heart rate was slowing She did not show 
the general physiologic improvement that later was noted on thiouracil, but her 
subsequent weight gam on thiouracil may have accounted for this impression On 
the twenty-second day of thiouracil medication the blood count indicated that the bone 
marrow was being depressed by the drug It is now known that the daily dose of 
0 8 gm of thiouracil that she had been i eceiv mg \\ as too high The white blood 
cell count fell to 3900 and the poiymorphonuclears showed tovic-degenerative 
changes Although the deciease was not sudden and the differential was normal, with 
poiymorphonuclears 64 per cent, lymphocytes 33 per cent, and monocjtes 3 per cent, it 
was not considered advisable to continue the use of the drug The white blood cell 
count remained low for three days and then returned to the usual level of 5000 The 
patient continued to feel well and gamed weight A tonsillectomy was performed 
and the focus of infection was removed on October 6, 1943 It was then discovered 
that the patient had been admitted with bilateral retrotonsillar abscesses 

Following tonsillectomy the temperature of the patient rose to 105° F Thiou- 
racil had been discontinued one veek prior to the operation and a course of sulfa- 
merazine had been started Postoperatively the patient was placed on sulfadiazine, 
after she developed the high fever The temperature returned to normal limits on 
the third day, but the treatment with sulfadiazine was continued for four more days 
It was then discontinued because recovery was rapid and uncomplicated The 
basal metabolic rate on October 26 1943 was 12 per cent, on November 16, it was 
-f- 27 per cent The w'Cight gam in this period w'as 10 pounds 

At the time of this report the patient had been at home for n\e months and 
was feeling w'ell, but exercise had been restricted because the sedimentation^ rate 
remained derated The basal metabolic rate on February 28, 1944 was a per 
cent and the weight was 138 pounds The pulse was 64, the blood pressure was 
138 mm Hg srstolic and 68 mm diastolic The electrocardiogram was interpreted 
as a normal tracing On May' 1, 1944 the basal metabolic rate w'as still below -f- 10 
per cent and the patient weighed 145 pounds — a gam of 65 pounds in weight * 

*On Nor ember 1, 1944 the basal metabolic rate was -^2 per cent anti the weight was 
145 pounds 
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It IS entirely probable that the thyrotoxicosis was latent and activated by the 
tonsillitis, but the tonsillectomy could not have been undertaken safely until the 
thyroid state had been brought under control An interesting feature that might be 
mentioned is tlie variability of cholesterol levels There seems to have been no 
lelationship between the serum cholesterol and tlie hvperthyioid state of the patient 

Case 2 C A (series case 2, figure 4), a 24-year old white female, was 
apparently normal until in the last trimester of pregnancy she noticed “jumpmess,” 
some irritability, and a tendency towaid insomnia These symptoms were attributed 
to hei gravid state but became accentuated in the puerperium, and foi the next 14 
months theie was progressive weight loss in spite of an inci eased appetite She was 
admitted to the hospital on August 10, 1943 with complaint of a lump in the neck, 
difficulty m breathing, and extreme nervousness The lump in the neck had been 
noticed for the first time two months previously ^ 

Physical examination revealed a restless young woman with waim moist skin, 
a fine tremor of the extended fingers, and eyes rather prominent with a tendency to 
stare The thyroid was definitely enlarged, with a loud bruit easily audible The 
basal metabolic rate was -k 59 and -f 48 per cent The administration of thiouiacil 
and of phenobarbital was begun The result of the next determination of the basal 
metabolic rate was -1-52 per cent, and of the following one (five days later) -f 37 
per cent The patient reported that she felt much more relaxed on the fourth day 
of treatment A weight gam began coincident with treatment and bed rest and was 
progressive Contrary to expectation, the basal metabolic late fluctuated in the 4-30 
per cent range for an unduly long period, in spite of an increase m the ‘ dose of 
thiouracil to 1 0 gm daily It was found that the diet had been calculated with 
150 gm of protein, and the specific dynamic action of this excess protein was con- 
sidered a contributing factor The basal metabolic rate dropped 5 pei cent shortly 
after the diet was changed 

The patient began to worry about being away from home, and it was thought 
that this also might account for the continued elevation of the basal metabolic late 
She gave no appearance of thj'rotoxicosis, the onlj evidence of any abnormality being 
the high basal metabolic rate She was dischaiged from the hospital and sent home 
with instructions to leport at weekly intervals On the twenty-eighth day of treat- 
ment with thiouracil, a painless swelling of the fingers, wrists, feet, and ankles was 
noticed At this time the non-protein nitrogen level, albumin-globulin ratio, blood 
count, and urinalysis were found to be normal The patient was continued on a 
dose of 0 6 gm of thiouracil per day She returned in one week scarcely able to 
walk because of the extensive edema of the feet and ankles, the basal metabolic rate 
was 4-20 per cent* In her second week of extensive edema she was found to 
hav^e a serum chloride level of 310 mg per cent and a carbon dioxide combining power 
of 50 v'olumes per cent The daily dose of thiouracil was reduced to 0 4 gm Nine 
davs later the patient was still moderately edematous and had a bastd metabolic rate 
of" 4- 12 per cent The dosage of thiouracil was then reduced to 0 2 gm dailj, with 
5 mg of thiamin chloride three times a daj She returned on October 25, 1943 for 
a recheck and was found to hav e a basal metabolic rate of 4- 5 per cent, a serum 
chloride level of 370 mg per cent, and a carbon dioxide combining power of 65 
volumes per cent There was no edema, the urinal j sis was negative, except for four 
to nine red blood cells, the results of blood counts and blood chemical examinations 
were normal The microscopic hematuria was closeh followed because a beginning 
renal complication was suspected, although no such case has '^o far been reported 
Subsequent unnahses proved negative 

♦Williams and Bisstin-* have reported transient edema in one ot their cases winch 
cleared up without discontinuance of the drug Thc\ found an altcr'ilion in the scrum 
chloride lc\el and i lowering of the carbon dioxide combining poncr 
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Thiouracil was discontinued on October 29, but three weeks later the basal 
metabolic rate was found to be + 24 per cent, hence the patient was again given 0 1 
gm of the drug daily It was noted that there was some conjunctival injection 
and an increased tendency to stare, therefore, treatment with 1/160 gr of thyroxin 
per day was begun at this time Thereafter the basal metabolic rate was satisfactory 
and the patient considered herself to be in good health She was able to carry all 
of her household responsibilities without undue effort or fatigue Both thiouracil 
and thyroxin were discontinued on February 18, 1944 Examination of the patient 
on May 1, 1944 revealed an apparently fully recovered young woman with no evi- 
dence of any thyroid abnormality * 

The thyroid remained diffusely enlarged throughout the first two and a half 
months of treatment , it then suddenly began to dimmish and was of normal size by 
the fourth month No explanation can be given for this reversion of the gland to 
normal size, other than to remark on the coincidence that the gland began to regress 
one week after treatment with thyroxin was started Another interesting point for 
speculation is the effect that a second pregnancy might have on the endocrine balance 
of this patient 

C Postoperative recurrent hyper thyi oidtsm 

Case 1 L W (series case 16, figure 5), a 37-year old white male, had had a 
definite thyrotoxicosis for more than five years In October and November 1939 
he underwent a two-stage thyroidectomy at the University Hospital One year later 
exophthalmos developed and with it a return of all of his previous toxic symptoms 
He also noticed a marked bronzing of the skin of the legs and feet In October 1942 
he was readmitted for five weeks, and again in January 1943, at which time the basal 
metabolic ratp was 4- 63 per cent After four months of iodine therapy and sup- 
portive treatment, he underwent an operation on May 1, 1943 Because the thyroid 
was very vascular and the condition of the patient became critical on the operating 
table, he was returned to the ward after the removal of a small amount of thyroid 
tissue, the incision was closed a few days later When readmitted on November 17, 
1943 the patient was a thyroid invalid who had been unable to work during the past 
five years, had had three attacks of cardiac decompensation, and was in imminent 
danger of developing corneal ulcerations because of the marked exophthalmos He 
was started on a course of thiouracil and thyroxin (1/160 gr daily) After one 
month of hospitalization he was discharged on a maintenance dose of each drug, 
from that time he worked, gained weight, and also gained self-confidence There 
were no cardiovascular sj mptoms or complaints On 0 3 gm of thiouracil daily the 
basal metabolic rate remained below -[- 10 per cent The dose of thyroxin was in- 
creased to 1/160 gr three times a day The right eje regressed to approximately 
noimal contour, having decreased 5 mm in size, the left eye improved but to a less 
extent J 

It IS probable that this case belongs in the category of the pituitary type of hyper- 
thyroidism If so, it was unfortunate that th>roidectomj was considered advisable 
The patient did not de\ elop sei ere exophthalmos until after the first operation , thus, 
at the time of his first admission he seemed to be the usual example of tjpical Graves’ 
disease presenting, in addition, cardiac arrhjthmias and episodes of congestive heart 
failure This case and several subsequent ones have corroborated the findings of 
others that in the pituitarj type of hv perthj roidism the basal metabolic rate, if 
elevated, is easilj controlled, thj roidectomy is usuallj contraindicated, and the chief 
problem is the control of the exophthalmos 


^On November 1, 19-14 this patient was discharged from further observation 
I Note added November 25, 1944 This patient was last seen on November 15 1944 
lie was still on the same routine of treatment, and was at full-time work The eves were 
improving and the bronzing of the skin had disappeared 
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Fig 5 Series case 16 Contrast curves of cyclic variations of basal metabolic rate on iodine therapy with progression of 
exophthalmos and almost stationary basal metabolic rate on thiouracil therapy with increasing dosage of thyroxin but control of 
exophthalmos 



HYPERTHYROIDISM AND THIOURACIL 


349 


Case 2 A C (senes case 32), a 30-year old white female presenting the 
appearance of advanced Graves’ disease, was admitted on Alarch 10, 1944 because of 
premature separation of the placenta in the thirty-second week of pregnancy Evidence 
of thyrotoxicosis had been apparent since 1937 and the patient had been on Lugol’s 
solution daily since September 1938 A subtotal thyroidectomy had been performed 
in December 1938, but relief from symptoms had been only partial and temporarv 
Early in 1939 she became pregnant and aborted a two months’ fetus Following this 
her exophthalmos and other signs of thyroid hyperactivity increased and she again 
underwent a thyroidectomy in May 1939 The patient stated that this gave her no 
relief of symptoms She began to have constant headache, some dizziness, and 
burning and itching of the eyes, and was told that the eyes were becoming larger 

The patient was maintained on 30 minims of Lugol’s solution and sedation 
Though she continued to be nervous and lost weight, she became pregnant 'again 
and was delivered of a full-term living child in September 1941, in spite of a partial 
premature placental separation The basal metabolic rate following delivery _was 
+ 26 per cent The rate was not determined again until September 1943, when the 
patient again became pregnant Throughout the early part of this pregnancy the 
basal metabolic rate remained at 4- 37 per cent and the patient felt well on 30-45 
minims of Lugol’s solution daily 

In the thirty-second week of her pregnancy the iodine was discontinued and she 
was started on thiouracil, the dose being 0 1 gni six times a day, after taking 0 8 gm 
in 36 hours she developed painless bleeding and was admitted for immediate delivery 
The blood pressure on admission was 162 mm Hg systolic and 85 mm diastolic, the 
pulse was 96 The fetal heart was audible, but when the section was performed the 
placenta was found free in the uterine cavity and the fetus was dead 

Following operation the patient received 1 0 gm of sodium iodide intravenously 
every eight hours for three dajs and then was maintained on 10 minims of saturated 
solution of potassium iodide four times a day until March 25, 1944, when treatment 
with thiouracil was started The postoperative temperature ranged from 98 to 
102° F and the pulse from 80 to 140 The basal metabolic rate on the tenth post- 
operativ'^e day was 4-59 per cent, on April 1, 1944, after five days of thiouracil 
medication and no iodine, it was -1-57 per cent The patient was given 0 6 gm of 
thiouracil for the first three days, then 0 5 gm of thiouracil and 1 gr of desiccated 
thjroid (Armour) for the next fiv^e days She w^as discharged on a dosage of 0 4 gm 
of thiouracil and 1/160 gr of thyroxin fraction (Squibb) twice a day Two weeks 
later she leturned and was found to have a basal metabolic rate of -f 27 per cent and 
a weight gam of four pounds When this paper was written (one month later) she 
was being maintained on the same dosage of thiouracil and thyroxin fraction with 
complete relief of sjmptoms and objective improvement of her exophthalmos, although 
the basal metabolic rate was still 4- 29 per cent * 


V Comments 


Figure 6 IS a composite graph that is not characteristic of any particular 
case, but is an average of results obtained in the treatment of 22 cases 
Usually the basal metabolic rate dropped steadily from the time treatment 
was started, but there were many exceptions, some patients even entered the 
third week of specific treatment wuth the basal metabolic rate elevated to the 


*Note added November 25, 1944 The basal metabolic rate of this oatient is casiK 
mamtained'withm normal limits, but the patient still requires a daily maintenance dose of 0 2 
cm of thiouracil and 1/320 gr of th>roxin for control aimenance Oose ot 0 2 
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initial pretreatment level This latent period of two to three weeks was 
noted especially m patients who had been previously treated with iodine 
The rate of metabolism is unaltered as long as the store of thyroid hor- 
mone in the gland is adequate, but thiouracil apparently decreases the rate ~ 
of thyroid hormone synthesis, thus the basal metabolic rate falls as the gland 
approaches a state of exhaustion In an untreated toxic gland there is little 
colloid (figuie 7), so the basal metabolic rate falls quickly 

If a patient had been recently treated with iodine, appi oxiinately three 



Fig 6 Composite graph representing average basal metabolic rate of first 22 un- 
selected cases in the senes Almost every patient had three determinations of tiie basal 
metabolic rate before treatment with thiouracil was started Adjunctive therapy consisted 
of high vitamin, high caloric diet, phenobarbital sedation, and in 12 of the cases thyroxin 
(1/160 gr ) Later results were in harmony with this curve 

weeks were required to obtain an equally low basal metabolic rate on thiou- 
raciJ, but in tliat interv^al, even with the basal metabolic rate elevated, the 
signs of toxicity were less after treatment with thiouracil was started This 
feeling of well-being is an inteiestmg feature to be emphasised, because it 
occurred in practically etery case during the first week of thiouracil therapy 
Usual!} the patients remarked spontaneously upon how much better they 
felt, and always tins was m advance of any measurable reduction of the 
basal metabolic latc 

It IS behexed that thiouracil docs tend to correct a disordered endocrine 
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equilibrium m a manner different from the action of iodine Tins as- 
sumption IS based partly on the observation that impiovement m general 
physical condition usually preceded a fall m the basal metabolic rate, or was 
independent of fluctuations of the basal metabolic rate, and partly on the 
superior response of the 22 cases in the senes which were treated with 
thiouracil after they had received iodine therapy for periods of time rang- 
ing from one month to nine years 

The five cases which had had one or more partial thyroidectomy opera- 
tions and presented persistent or recurrent thyrotoxicosis responded as 
satisfactorily to thiouracil as did the rest of the group, who had had no 



Fig 7 Typical hypcrphstic goiter untreated 


previous thyroid operation Nineteen patients, including the above group 
of five, had a definite stare or actual exophthalmos but the eye signs dimin- 
ished on thyroxin therapy while concurrent!} the basal metabolic rate was 
brought to normal on thiouracil medication Tvo cases with exophthalmos 
were started on treatment wutli thiouracil alone, but within 24 hours each 
presented iacrimation, conjunctnal hyperemia, and ocular irritation These 
symptoms abated within 24 hours after 1/160 gr of thyroxin twice daily 
was administered In cases of stare or cases without eye signs no ocular 
irritation was noted when thyroxin was not made a part of the' routine 
In the senes of 50 cases, 19 either have completed or are receiving treat- 
ment vith thiouracil and adjuncts e Mtamin-sedation-ln er therapy The 
other 31 are receumg a combination of thiouracil, adjunctive therapy, and 
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thyroxin 1 he vitamin-sedation component has been found to be of value in 
building up the depleted energy stores of the patient but has no specific effect 
on lowering the rate of metabolism 

The administration of tliyroxin (oi desiccated th}-roid) was found to 
have no appreciable inhibitory effect on the action of thiouracil in lowering 
the basal metabolic rate In cases of exophthalmos in which the two drugs 
were started together, the curve of decline was similar to the curve of the 
basal metabolic rate obtained in cases in which thiouracil was. given alone 
oi where thyroxin was given after the basal metabolic rate had undergone a 
sustained fall (figure 8) In three cases that were started on the same date 
with the same treatment, except that two received thyroxin in addition to 
thiouracil, the thyroid glands of the two cases receiving combination treat- 
ment reverted toward a normal size more promptly and more completely than 
that of the control patient who received thiouracil alone 

In four cases marked pitting edema developed during the first six weeks 
of treatment with thiouracil and cleared up without discontinuance of the 
drug The carbon dioxide combining power was found to be at the lower 
level of normal (50 to 54 volumes per cent), but was unaccompanied by any 
significant elevation of the serum chlorides or gross change in sodium and 
potassium values In one case extensive edema of the feet, legs, and hands 
occurred in the sixth week of treatment and after persisting for 12 days 
disappeared coincident with the giving of large doses of thiamin chloride 
One week later the patient was started on tliyioxin and has had no recur- 
rence of the edema The thyroxin was started after the edema had disap- 
peared and thus had no part in the treatment in this particular case, but it ^ 
has been noted that since the procedure of giving bicarbonate of soda, 
vitamin concentrates, and thyroid substance was adopted, no case of edema 
has been encountered This may be entirely coincidental, but the fact that 
edema developed only in cases not receiving thyroxin indicates that the water 
storage principle of the anterior pituitary hormone was unopposed by the 
diuretic action of thyroid hormone This hypothesis has received experi- 
mental confirmation from results obtained by Williams * in an investigation 
of total body water in thyroidectomized rats 

Three pregnant women with thyrotoxicosis (including senes case 32) 
are receiving treatment Thiouracil was administered to one patient in her 
fourth montli of gestation, after one month the basal metabolic rate had 
decreased from + 59 to -f 30 per cent and the eye signs were diminishing, 
the effect on the child remains to be seen T of A C (series case 

*In a studj by Williams (Trans Assoc. Am Physicians. 1941, Ivi, 71, footnote) it 
was shown dial total body water is increased m rats by thyroidectomy and increased in 
thy roidectomized rats by the administration of thy roid-stimulatmg honnone, and that the 
actions of tliyroid-stimulatmg hormone and thyroid hormone on the total body water oi 

such rats are antagonistic. , j ..i. „ , r 

fNote added No%ember 25, 1944 Thiouracil was discontinued in the ninth month of 
pregnancy because the basal metabolic rate was below *^10 Delivery was un- 

complicated When examined at age five months the child was apparnitly normal and in 
good health The mother is in her fiftli month of tlic pucrperium and has not yet required 
the reinitiation of thiouracil treatment- 
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32), tieatnient with thiouracil probably vas not a causative factor in the 
abruptio placenta, but it should ne^ ei theless not be disregarded The patient 
was in the interval when the thiouracil had not begun to have its full effect, 
but she was no longer taking iodine In the future a patient presenting a 
similar stormy history will be treated with thiouiacil earlier in pregnancy 
and more sedation will be used until the thyroid hormone production is 
known to be very definitely inhibited 

In considering the safety of thiouracil medication it is relevant to men- 
tion one of the cases on which treatment was started after some hesitation 
The patient was a 48~year-old colored female who was referred from the 
eye clinic because of sevei e exophthalmos and a basal metabolic rate of -f- 97 
per cent In 1941 she had been admitted to the hospital because of left 
lenal calculi and pyonephrosis On sulfathiazole therapy she developed a 
severe persistent microcytic hypochromic anemia requiring numerous blood 
transfusions One month after the anemia was brought under contiol, she 
underwent a nephrectomy for nephrolithiasis and pyonephrosis Iii^ the past 
three yeais she has suffered fioni pyelonephritis and nephrolithiasis of the 
other kidne) and from anemia In using thiouracil for the treatment of 
this case the same precautions were observed as if the patient were on con- 
tinuous sulfonamide therapy Although she was known to be intolerant to 
sulfonamides, no untoward reaction to thiouracil was observed An in- 
teresting side reaction m this case is that after receiving thiouracil-thyroxin 
therapy for three months, with piogressive lowering of the basal metabolic 
rate but little change in the eyes, the patient suddenly presented heiself one 
day in a state of alarm because her light eye had reverted to normal The 
regression had taken place during the previous four days The left eye 
continued to present the usual degree of proptosis 

VI Results or Treatment 

No case failed to respond to thiouracil The highei the initial basal 
\ metabolic rate, the more rapid and dramatic was the response In cases of 
cardiac decompensation due to latent hyperthyi oidisni or in mild toxic states, 
more thiouracil seems to be required to affect the pulse pressure and control 
the few thyrotoxic symptoms that may be present In'two cases of hyper- 
tension with poor renal function and moderately elevated basal metabolic rate 
(average -f 46 per cent), thiouracil after long treatment lowered the basal 
metabolic rate to -f 10 per cent but caused no change m physical findings 
such as tachycardia, increased pulse pressure, weakness, and tremoi 

The' average initial basal metabolic rate of the group which was given 
medical management exclusively was -h 60 per cent In May of 1944, all 
of these patients were working and asymptomatic They were returning 
for check-up visits at intervals ranging from a week to a month Each 
survey included determinations of the basal metabolic rate, of cholesterol, 
and of non-protein nitrogen, complete blood counts, and urinalyses (The 
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cholesterol determinations seem to be of little value in following the levels 
of hyperthyroidism ) 

Eight cases, including four of diffuse and four of nodular enlargement 
of the thyroid, were lefened to surgeiy The average pretreatment basal 
metabolic rate in these cases was + 72 pei cent The interval of pre- 
operative treatment was from 33 to 85 days The operation and post- 
operatne course were without incident in each case 

Nine of the first 22 cases developed transient leukopenia In fi\e of 
these cases the white blood cell count dropped to 3000, with less than 50 per 
cent polymorphonuclear cells, but in only one case did the cells show toxic 
changes As soon as the white blood cell count reached 4000, the drug was 
discontinued for a minimum of 72 hours , the depressant effect was always 
transient and lasted usually about 48 hours No depressant effect was noted 
after treatment with thiouracil had been resumed 

Microscopic hematuria and cr}Stalluria developed in three cases before 
bicarbonate of soda was added to the routine 

Until recently no case of drug rash was encountered but series case 49, 
a 23-year-old colored female with initial basal metabolic rate of -}- 94 per 
cent, de\ eloped classical manifestations of pityriasis rosea m her third week 
of thiouracil treatment Altliough this eruption is probably wholly unrelated 
to the medication with thiouracil, it represents the only approximation to a 
drug rash encountered in this series of cases Treatment of this patient 
with thiouracil has not been discontinued No case of drug fever has been 
encountered 

At the present time five patients avIio received thiouracil over a period 
of SIX months have received no medication for the past eight weeks, are 
still symptomless, and show no evidence of thyroid dysfunction Two 
of these, C A (series case 2) and D M (series case 5), have already been 
discussed A third case no longer requiring thiouracil is that of a 49-year- 
old woman who presented a combination of diffuse and nodular toxic goiter 
Three years before her admission to the hospital, a diagnosis of colloid 
goiter had been made at another clinic The basal metabolic rate at that 
time was -f- 16 per cent Symptoms of toxicity developed later, and she 
was admitted to the hospital with a basal metabolic rate of -}- 47 per cent and 
early heart failure In less than one month after treatment with thiouracil was 
begun, the basal metabolic rate had fallen to — 6 and — 7 per cent For the 
next four months the patient was treated with 0 4-0 6 gm of thiouracil per 
day , for the following four months she was intermittently on a maintenance 
dose of 0 1-0 2 gm per day During the second four-month period she 
was able to remain off the drug for intervals of two to three weeks, but 
occasional attacks of pharyngitis, tonsillitis, and arthritis, to which she was 
subject, caused temporary elevation of her thiouracil requirements In May 
1944, she was ending her second month of receiving no medication except 
vitamins, and the basal metabolic rate had remained at ± 10 per cent The 
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diffuse thyroid enlaigement had disappeared, but a large cystic nodule about 
4 cm in diameter remained in the right side of the neck * 

The fourth case which no longer required thiouracil was that of a 35- 
year-old white female with a simple diffuse thyrotoxicosis that had responded 
to iodine with a fall in basal metabolic rate from + 56 to -f- 20 per cent in 
two months of active treatment and had remained fairly well controlled 
during the following year, but had then begun to present symptoms not 
relieved by iodine The basal metabolic rate at the time of the second ad- 
mission of this patient to the hospital was + 67 per cent She responded 
satisfactorily to thiouracil and phenobarbital The former drug was dis- 
continued completely after five montlis, but the patient was kept on pheno- 
barbital (Vt gr four times a day) The last three determinations of the 
basal metabolic late ranged between 0 and — 5 per cent The patient had 
taken no thiouracil for three months 

Five cases at the time of this report requncd 0 1 to 0 2 gm of thiouracil 
daily for maintenance of a basal metabolic late of ± 10 per cent and control 
of symptoms It seemed probable that then medication could be discon- 
tinued entirely within the next two months 

VII Discussion 

Although there are several variations of the concept of the pituitary- 
thyroid axis, there is general acceptance of tlie principle of mutual checks 
and balances The normal equilibnuni and the abnoimal variation which 
constitutes Graves’ disease are expressed m figure 9 (taken from reference 

Knowledge of thyroid physiology is being increased by tracer studies 
with radioactive iodine An understanding of the iodine metabolism makes 
possible an evaluation of the functional capacity of the thyroid, because 
iodine is the indispensable ingredient of thyroid hormone 

There is still some confusion as to the exact effect of thyrotropic hormone 
on the thyroid Hertz and Roberts" concluded, after giving thyrotropic 
hormone to rabbits, that it causes an initial stimulation of the thyroid cells 
to collect iodine and, if sufficient iodine is available, there is involution and 
colloid storage, but that an excess of thyrotropic hormone in the presence 
of an iodine lack causes exhaustion of the thyroid with resultant loss of its 
capacity to collect iodine Astwood and BisselP have reported that in- 
jections of thyrotropic hormone cause hyperplasia of rat thyroids but that the 
glands contain an almost normal amount of iodine On the other hand, they 
found that ablation of the hypophysis hinders the ability of the rat thyroid 

* This patient eventually came to operation for two reasons the nodule in the right lobe 
caused some irritation by pressure on the trachea, without thiouracil for four months the 
patient bec^e mildly toxic and began to lose weight 

The nine cases of Graves’ disease tliat have had no evidence of thyrotoxicosis after 
receiving no medication for six months have been of the diffuse hyperplastic type Thus 
far no nodular thyroid has had a remission of more than four months after treatment w ith 
thiouracil was discontinued 
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to reaccurnulRte iodine after its store lias been depleted These investigators 
also found that injections of thyroxin produce an effect on the thyroid 
similar to that obtained by hypophysectomy (Thus, it can be inferred that 
administration of thyioid hormone inhibits the pioduction of thyrotropic 
hormone by the pituitar}' ) They concluded that whereas under certain 
conditions thyrotropic hormone promotes iodine uptake and storage by the 
thyroid, removal of this hormone hinders the ability of the gland to leac- 
cumulate iodine after its depletion 



a b c. 


Fig 9 The pituitary-thyroid axis (a) “In the normal individual Nervous influences 
impinge on the hypothalamus, H, which in turn stimulates the anterior pituitary, AP The 
anterior pituitary stimulates the thyroid, T, Immorally, by means of its hormone, TSH 
The thyroid thus stimulated produces its hormone, TH, which stimulates tissue cells, TC, 
to increase their oxidative processes, BMR Also TH inhibits AP, indicated by broken 
line, thus comes about the balance A secondary effect is indicated upon the eye TSH 
promotes exophthalmos, TH inhibits it” (Quoted from reference 9, p 574) 

(h) In Graves’ disease with exophthalmos AP is stimulated to increased liberation 
of TSH by hypothalmic, cortical, or sympathico-adrcnal influences Increased TSH 
causes hyperfunction and hyperplasia of T Without increased iodine supply the thyroid 
cannot respond to the increased TSH with sufficient TH to inhibit AP, thus it undergoes 
compensatory hyperplasia It is possible that, although TH is increased in amount, it is 
iodine deficient and thus exerts its chief effect on the tissue cells with less effect on the 
pituitary and eye 

(c) In exophthalmos with moderate or no hypcrtb> roidism The chief abnormal effect 
of TSH IS on the eye The effect of TH on AP is sufficiently inhibitory to maintain a 
relatively normal balance except for the oculotropic component 


Rawson, Tannheimer, and Peacock have found that a thyroid treated 
with thiouracil takes up 10 per cent of radioactive iodine on the average, as 
compared with an average uptake of 56 per cent in control rat thyroids A 
similar block to the synthesis and subsequent delivery of thyroid hormone 
has been found to be brought about by certain sulfonamides (sulfadiazine, 
etc), as well as by thiouracil (see figure 10) Astwood and BisselP re- 
ported that thyroid glands that had received both thiouracil and thyrotropin 
were found to have lost about half of their iodine content but still contained 
more iodine than glands treated with thiouracil alone 
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From the above statements it can be concluded that suppression of thyro- 
tiopic hormone causes hyperplasia of the thyroid but impairs its ability to 
reaccumulate iodine after depletion Thiouracil also causes a block to the 
uptake of iodine by the thyroid and thus its administration, concomitant with 
suppression of production of thyrotropic hormone by the administration of 
thyroxin, results in a reinforcement of the effect of each 

Studies of the mechanism of the action of thiouracil are still in progress 
It is not known exactly how the thj-roid is made refractory to iodine, but it 
IS unlikely that thiouracil singles out the thyroid and acts directly upon it 
If thiouracil acts locally on the thyroid gland by setting up a block to the 



BMR 


o__o 
O o 


TC 


Fig 10 Diagrammatic representation of action of thiouracil on the thyroid “Thiou- 
racil causes an obstruction to the uptake of iodine Again no active TH is put out and 
BMR falls AP is stimulated by the absence of TH to produce an excess of TSH 
Thyroid hyperplasia results, but in this case with no uptake of iodine” (Quoted from 
reference 11, p 252 ) 


intake of iodine, as suggested by Rawson, Tannheimer, and Peacock,” it 
would seem that after a time the gland would present a histological ap- 
pearance identical with that of the thyroid of simple iodine deficiency, 
however, a thiouracil-treated thyroid, though presenting a variable ap- 
pearance, has little resemblance to the thyroid of simple iodine deficiency 
(figure 11b) 

If the action of thiouracil is considered to be mainly a local one on the 
thyroid, all thyroids removed after preoperative medication with this sub- 
stance would be expected to bear some resemblance to one another How- 
ever, it has been found that thiouracil-treated thyroids may present any 
histological appearance from hyperplastic exhaustion to complete involution 

If thiouracil causes a local block in the thyroid to the synthesis and cleliv- 
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eiy of thyroid hormone, it would seem likely that the feeling of normality 
experienced by the patients would ensue subsequent to this decreased hor- 
mone level However, it has been found consistently that the feeling of 
well-being and the generally improved appeal ance have occuried before there 
was any significant decrease in the basal metabolic rate 

Suppose that thiouracil were a tissue cell depiessant rather than primarily 
a thyrotropic substance, then the above aspects, which seem to be dis- 
crepancies, can be brought into harmony with the geneial pattern It has 
been reported that when thiouracil is given by mouth to human beings, 
its concentrations are greatest in the bone marrow, the adienals, and the 
pituitary On the supposition that as a tissue cell depressant thiouracil 
exeits Its effect first on the most delicate structures, le, tissues m which 
there is a constantly shifting dynamic equilibrium as in the pituitary and 
adienals, its action may be represented as shown in figure 12a 

Recent investigations on rats have revealed that aftei the thiouracil effect 
has been obtained, if thyroxin is given (or the pituitaiy is removed), there 
IS a reaccumulation of densely staining colloid material of low iodine con- 
tent • The colloid formed under these conditions has shown abnormal 
fluorescence — a further evidence of its low hoimone content (figure 11c) 
Contrary to what was expected from the animal experiments of Astwood 
and others, who found the goitrogenic action of thiourea derivatives and 
of sulfonamides to be prevented by thyroxin or desiccated thyroid, no case in 
this series that leceived combined treatment presented any evidence of re- 
fractoriness to the effect of thiouracil in lowering the basal metabolic late 
(figuie 8) All cases with exophthalmos or significant eye signs and ceitam 
lecent non-ophthalmic cases have received thyroxin from the beginning of 
treatment and have presented no signs of incompatibility or antagonism 
On the contrary, there has been noted a tendency toward a more rapid re- 
turn to normal, both subjectively and objectively, with less cyclic fluctuations 
than if treatment were with thiouracil alone 

The dose of thyroxin sufficient to achieve favorable lesults is small 
Frequently, during the first two weeks of medication with thiouracil alone, 
there have been transient manifestations of ocular mutation, such as burn- 
ing, lacnmation, and conjunctival hyperemia These have disappeared 
within 24 hours after receiving two to four doses of thyioxm (1/160 gr ) 
These eye signs have been noted veiy infrequently in patients receiving 
thyroxin from the beginning of treatment 

Transient enlargement of the thyroid has been noted in some cases dur- 
ing the first two weeks of treatment with thiouracil Whether this is due 
to compensation on the part of a previously overstimulated, active gland sud- 
denly deprived of its secretory stimulation or to some other cause, admin- 
istration of thyroxin seems to inhibit such hyperplasia However, the pos- 
sibility of an entirely different mechanism may be suspected from an incident 
involving one patient with exophthalmos who had been discharged from 
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the hospital after one month of combined thiouracil-thyroxiii therapy with a 
reduction in the basal metabolic rate from + 59 to + 38 per cent and im- 
provement in the degree of exophthalmos One weelc later she returned 
with her pretreatment degree of exophthalmos and a thyroid enlarged to a 
size greater than the maximum found previously It was discovered that 
instead of taking 0 4 gm of thiouracil and 1/80 gi of thyioxm daily, she 
had been taking an equivalent of 0 2 gm of thiouracil and 1/20 gi of 
thyroxin The basal metabolic rate was found to be still + 38 per cent 
and there were no other ill effects One week later, after receiving 0 4 gm 



Fig 12 (a) Graves' disease with beginning tliiouracil treatment AP* is inhibited, 

thus there is decreased production of TSH The thyroid is still putting out excess TH 
ana thus is becoming rapidly depleted of iodine With TSH inhibited, there is less stimulus 
to secretion and the thyroid may undergo transiently a hyperplasia compensatory to the 
lack of secretory stimulation The TH that is still being elaborated from the thyroid 
reserve enjoys an unopposed diuretic action on the eye and an inhibitory action on AP 
The shaded area represents the depressant action of thiouracil 

(b) Graves’ disease with full thiouracil effect Concomitant with its depressant action 
on AP, which results in a lowering of the amount of TSH, thiouracil exerts a depressant 
action on the thyroid by interfering with the lodimzation of the thyroglobulin molecule - 
and thus preventing the elaboration of any physiologically active hormone The shaded 
area represents the depressant action of thiouracil 

(c) Graves' disease treated with thiouracil and thyroxin The pituitary-thyroid 
equilibrium is now established but is 'depressed toward a resting phase Small doses of 
thyroxin have an unopposed effect on AP, particularly on its oculotropic component, and 
also, to some extent, on TC The thyroid becomes smaller and fills with inert colloid 


of thiouracil daily without thyroxin, the gland was found to be of normal 
size and the eyes were improved The basal metabolic rate was -{-18 per 
cent, notwithstanding the fact that the patient had been married the evening 
before From this one case it would seem that when thyroxin is given in 
large amounts after the thyroid has reacted to thiouracil, it not only fads to 
inhibit hyperplasia but stimulates the thyroid to a marked increase in size 
w’lthout, however, exerting any particular calorigenic action 

To sum up, from animal experiments it is concluded that thiouracil 
exerts an effect on the thyroid similar to that obtained by hypophysectomv 
or by suppression of pituitary function by giving thyroxin The effect con- 
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sists pimcipally in a refractoriness to the uptake of iodine and to the con- 
sequent synthesis m the gland of effective thyroid hormone There is no 
reason to doubt that the mechanism is similar in man The administration 
of thyioxin enhances the action of the ihiouracil by fuithei inhibiting the pro- 
duction of thyioid stimulating hormone and at the same time furnishes 
effective thyroid hormone to meet the requirements of other important end 
oigans such as the eye and the tissue cells 

VIII Summary and Conclusions 

It is piobable that the state of toxic hyperthyroidism is a condition of 
generalized imbalance in which the thyroid plays a secondary contributing 
part Because the gland is not the primary source of the pathological dis- 
turbance, the beneficial results of thyroidectomy' must be bi ought about 
through establishing a temporary block and thus breaking a vicious circle 
If thiouracil or a similar thiourea derivative can safely inhibit the formation 
of or inactivate the effect of thyroid hoimone, the same end results should 
be obtained as in cases undergoing thyroidectomy The risks of the two 
procedures — medical and surgical — remain to be evaluated by more cases 
treated over a longer period of time 

In the series of 50 cases treated with thiouracil at the University Hos- 
pital, no serious complications were encountered during a period extending 
from one to 10 months No case of diug intolerance, idiosyncrasy, or 
refractoriness was found Thus fai leukopenia has been the only serious 
effect and this has been transient, however, unless frequent blood examina- 
tions are made, this might repiesent an early step in the development of 
agranulocytosis The depressant effect of the drug on the hematopoietic 
system must be anticipated throughout the coui se of treatment 

No case failed to respond to the drug, but some responded more satis- 
factorily than others In general, the higher the initial basal metabolic rate, 
the more dramatic was the response (figure 8) All cases improved first 
subjectively and then objectively The effect of vitamins, sedation, and rest 
has been partially evaluated, at present it is believed that such adjunctive 
measures enhance the efficiency of thiouracil but have little inti insic curative 
properties 

No case has required operation, although planned elective thyroidectomy 
has been considered feasible in certain instances because of economy, con- 
venience, or cosmetic reasons The patient coming to operation is treated 
in the same manner as one with simple colloid goiter, with the exception that 
measures aie taken to control the greater vascularity encountered in a 
thyroid treated with thiouracil Postoperatively, sodium sulfadiazine is 
given parenterally if there is any atelectasis, significant elevation of tem- 
perature, or sign of incipient thyroid storm There have been no post- 
operative complications referable to treatment with thiouracil 

Microscopic sections of thyroid glands treated with thiouracil have ex- 
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hibited varying degrees of hyperplasia and colloid content It is believed 
that the tbionracil effect is brought about by depression of normal enzyme 
reactions of tissues in general but especially of the pituitary (leading to 
suppression of synthesis of thyioid stimulating hormone) and of the thyroid 
(leading to inhibition of iodine uptake) Less hypeiplasia and more col- 
loid have been noted in sections of two glands treated with thiouracil and 
th}roxin ' Sections of two glands tieated with thiouiacil and iodine were 
in ever} way similai to thyioids treated with thiouracil alone 

Over half of the 50 cases have leceived from 1 gi of desiccated thyroid 
to 1/80 gr of thyroxin daily, the dose being dependent on the degree of 
exophthalmos present In no case did the thiouracil effect appeal to be 
inhibited by giving thyroid substance It has licen found that there is 
a trend toward a state of normal endocrine balance on thiouracil' theiapy 
alone, but the lestoration is brought about more quickly, more completely, 
and with less frequent unpleasant side reactions when thyroid substance is 
given in combination with thiouracil 

Four cases which have been observed for the past eight months have 
required no medication of any sort for the past thiee months and as yet 
appear to be in a state of normal physiologic equilibrium with basal metabolic 
rates in the range of ±: 12 per cent Those patients who have relapsed be- 
cause treatment was discontinued too soon or because of intercurrent in- 
fection or emotional stress, have reacted in the same manner as have pa- 
tients who ha^e developed recurient hypei thyroidism following thyroidec- 
tomy Such patients have i esponded as satisfactorily to the second round of 
medication with thiouracil and thyroxin as they did at the beginning of 
treatment 

Because of the cyclic nature of Giaves’ disease the i emissions obtained 
by any treatment must not be confused with “cures” except m that small 
group of patients who have fallen victims to the malady because of a definite 
etiologic factor which can be removed 

The author wishes to thank the Department of Pathology of the University Hospital 
for the preparation of the histopathological specimens reproduced in this paper 
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USE OF THIOURACIL IN THE PREOPERATIVE 
PREPARATION OF PATIENTS WITH 
SEVERE HYPERTHYROIDISM ’ 

By Elivier C Bartels, M D , F A C P , The Lahey Clime, 

Boston, Massachusetts 

A PRELiMiNAR’t leport on the use of thiomacil m the pi eopei alive man- 
agement of 12 toxic h} pel thyroid patients at the Lahey Clinic was published 
in May 1944 ^ We were convinced of the effectiveness of this drug and 
since then we have continued to use thiouracil as a pieoperative therapeutic 
agent m a total of 64 patients The patients treated weic seveiely toxic and 
would have incurred more than the average surgical risk if they had been 
prepared m the usual manner by administration of Lugol’s solution Most 
of these patients would have required multiple stage operations, but with 
thiouracil most went through a subtotal thyroidectomy safely and with no 
reaction 

Our observations on this group were as follows There were 5 1 females 
and 13 males with both types of hyperthyroidism — 50 patients had primary 
hyperthyroidism or exophthalmic goitei and 14 patients had adenomatous 
goiter with hyperthyroidism The ages vaiied fiom 11 jears (a girl with 
seveie, exophthalmic goiter) to 72 jeais The average age was 43 years, 
27 patients were ovei 50 years of age I he duiation of the hyperthyroidism 
ranged from thiee months to 15 yeais Twenty-nine patients had had the 
disease for over two years, of these, 15 had been ill more than four years 
The average weight loss of tlie group was 29 pounds, with a loss of as much 
as 98 pounds in one case The initial basal metabolic rate varied from 4-21 
per cent to -f- 98 per cent, the average rate being -f 5 1 per cent These 
patients were all considered to have severe hyperthyroidism because of their 
being 111 the older age group, because they had had the disease for a long time 
and had high basal metabolic rates Fifteen patients with adenomatous 
goiter were classified as thyrocardiacs, having either heart failure or auricular 
fibrillation without heart failure 

Plan or Treatment 

Our early experience quickly taught us that when thiouiacilj is used 
the maximum improvement must be strived for, m other words, patients 
should not be sent to operation until a normal or nearly normal basal meta- 
bolic rate is recorded The objection to partial control is illustrated by two 
patients (figures 1 and 2) who were sent for operation, the first patient after 

* Received for publication December 12, 1944 

t The thiouracil was supplied bj Dr B W Carey, Lcderlc Laboratories, Inc Pearl 
Ki\er. Nf'w Vrtfir ’ » 
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20 days of thiouracil with the basal rate of + 26 (previous rate, + 60) and 
the second patient after 40 days of treatment with the basal rate of + 44 
(previous rate, 60) In both patients the opeiative course was so un- 
satisfactoiy that onl}' a hemithyroidcctomy was done The fact that both 
patients had a se^ele postoperative icaction indicated that the decision of 
the anesthetist and surgeon to limit the opeiation to a hemithyioidcctomy was 
justified As a lesult we now continue the daily admmistiation of 0 6 gm 
of thiouiacil until the basal metabolic late is practically noimal and hypei- 
thyroid symptoms have subsided J'hc time icquncd to accomplish this 

THIOURACIL IN PREOPERATIVE MANAGEMENT OF 


HYPERTHYROIDISM 
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Fig 1 Case of severe hyperthyroidism, showing slow response to thiouracil because 
of previous iodine medication Operation was done before mavimuni improvement was 
obtained 

degree of improvement is determined by the height of the basal metabolic 
rate Actually, it has been found that approximately one day of tieatment 
with thiouracil is required for each per cent of elevation in the basal rate 
Those patients who had received Lugol’s solution befoie the administration 
of thiouracil responded less quickly and usually required a slightly longer 
time for treatment With this knowledge, the date of their leadmess for 
operation can be predicted and hospital arrangements can be made m advance 
The 64 patients had an average basal rate of + 51 per cent and after 
undergoing treatment for an average period of 58 days, the basal rate was 
+ 8 per cent (figure 3) The size of the gland did not seem to have any 
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THIOURACIL IN PREOPERATIVE MANAGEMENT OF HYPERTHYROIDISM 
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Fig 2 Case of severe liypertlij roidism, showing slow response to thiouricil because 
of previous iodine treatment Operation was done before ina\imuni improvement was 
obtained 

decided relationship to the duration of treatment Associated with sub- 
jective improvement there was an average gam in weight of 13 pounds 
The greatest gam in weight was 30 pounds, and 13 patients gained more 
than 20 pounds 

Treatment of those patients who did not have heart failure was carried 


THIOURACIL IN PREOPERATIVE 
TREATMENT OF SEVERE HYPERTHYROIDISM 

AESPON5E JN 64 CASES 


BASAL METABOLIC RATE WEIGHT 



AVERAGE DURATION OF TREATMENT 56 DAYS 

Fig 3 Drop in basal metabolic rate and gain in weight with thiouracil 
treatment are shown 


on at home, the patients returning to the Clinic e^ ery two or three weeks for 
routine examination and differential white blood cell counts Patients were 
advised to rest and eat a full diet, with lunches between meals Patients with 
heart failure were hospitalized and as soon as cardiac compensation was 
established they v ere sent home on ambulatory treatment 
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Orerativl Procedures 


Infty-two patients weie subjected to subtotal thyroidectomy, 12 patients 
to hemithyroidectomy Of the latter 12 patients, foui had very large goiters 
and it was thought at the tune unwise to do a subtotal thyroidectomy This 
occurred early m our experience with thiouracil and before we had learned 
about smooth anesthesia and postoperative couise of thiouracil-treated 
patients (figure 4) Speed is no longci a factoi, since postoperative 
reactions do not occur, and now extremcl) large glands are removed at one 
stage (figure 5) Four patients weie not treated long enough with thio- 
uracil to permit subtotal thyroidectomy without risk Four patients were 
prepared foi second stage opei ations with thiouracil after having had a first 
stage proceduie pei formed folloning iodine preparation because their con- 

anesthesia and postoperative course 


PREPARATION V/ITH LU60LS 


ANESTHESIA I POSTOPERATIVE 


IDiM 2 


m^nsBss 


^SSSBBS 


preparation with THIOURACIL 


ANESTHESIA 1 POSTOPERATIVE 


unBiSiaiaHnBMnHii 
■liSSSanHBBBBBBnBlii 



Fig 4 Comparison of anesthesia and postoperative course following administration of 

Liigol’s solution and of thiouracil 


dition after the first operation was thought to be too serious to warrant a 
second stage procedure without considerable risk Thus treated, they had an 
uneventful anesthesia and postoperative course 

When the first patients receiving thiouracil underwent thyroidectomy, a 
most unsatisfactory surgical complication was encountered The gland was 
found to be soft and friable, and bleeding was so extensive that there was 
difficulty m carrjnng out the usual surgical technic, including the isolation of 
the parathyroid glands and the recurrent laryngeal nerve Some of our 
surgeons disliked operating on these patients for this reason The difficulty 
\\as overcome when Lugol’s solution was administered along with thiouracil 
(figure 6) Thiouracil is given until the basal metabolic rate approaches 
4- 20 per cent, when iodine is started It is continued for three weeks pre- 
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opeiatively, discontmuing the tliiouiacil one week before operation This 
method produced a satisfactoiy stale of involution as dctei mined at operation 
and by inicioscopic examination of excised thyioid tissue in all cases except 
one 

Furthei studies probably will show that iodine is not required pre- 
operatively m patients with adenomatous goiters or in patients with long- 

Adenomatoiis Goiter with Hjperthyroidism, Preopentue Treatment 

with Thiouracil 

Duration of Disease 6 Years 
Weight Loss 98 Pounds, Age 60 



Fig S 


Jiil> 13, 1944 

(89 Da\s) 

BMR +63 
Weight 110 lb 
Pulse 112 


October 10, 1944 


+ 21 
133 lb 
88 


Severe hyperthyroidism caused by adenomatous goiter, showing clinical response to 
thiouracil Subtotal thyroidectomy was done m one stage 


Standing primary hyperthyroidism In the former the gland remains firm, 
and in the latter spontaneous involution over the years is sufficient to prevent 
the gland from bleeding excessively 


Toxic Reactions or Thiouracil 

Toxic manifestations developed m eight cases, only one of which is 
included m the above operated group This patient had readied a suf- 

Eight of a total of 119 patients who were given thiouracil 
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TH(OUR.ACIL AND IODINE IN PREOPERATIVE 

management of hyperthyroidism 
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Fig 6 Phn of combination of llnouracil and Liigol’s solution which produces sitisfactorj 
nuolution in the th>roid gland at operation 


ficiently satis factoiy condition to enable a subtotal thyroidectomy to be done 
Iodine was emplo}ed foi preoperative preparation of the lemaining patients 
The reactions consisted of (n) skin eruption, one patient, (&) fever leac- 
tion, four patients, (c) leukopenia, three patients The skin eruption was 
generalized, being macular papulai in type and quite pruritic Relief was 
obtained immediately on stopping tieatment 

Fever leactions occurred within the first 10 days of treatment (figure /) 
The temperatuie ranged to 102 or 103° F , and was associated with gen- 
eralized aches and pains It returned to normal when tliiouracil was dis- 



L&QC pains 
/Vsuhza 

%%duci%e Cou^h 


Chills 
jLeg’ pams 
Mausea 


Fever reaction with thiouracil, showing immediate return of fever 
when small dose is given again 










USE or THIOURACIL IN SEVERE HYPERTHYROIDISM 


371 


Table ^ 

Blood Changes under Treatment with Thiouracil 


Date 

1 

ilEb % ' 

IV B C 
count 

DilTerentnl Count 

Poly- 

mor- 

plionu 

clears 

Band 

forms 

Ljmph 
ocy tes 

Mono 

Cites 

Eosin 

ophils 

Baso 

philes 

Case 1 

6-14-43 



5,900 

■ 

■ 

■ 




5- 9-44 

Thiouracil started, 

0 3 gm a day 

■ 

■ 

■ 

■ 

i 




7-12-44 

Sore throat began on 
7-13 


2,400 

36 


54 




7-14-44 

Drug stopped 









7-17-44 



4,300 

29 


46 




8- 8^4 



4,550 

54 


33 




Case 2 
12-11-43 

Thiouracil started, 0 6 
gm a day for 1 wk , 
then 0 3 gm a day 



1 


1 




' 1- 8-44 



7,500 

48 


42 1 

95 


0 5 

2- 5-44 

Cut to 0 1 gm a day 


iHI 

■■ 






3-18-44 

Cut to 0 6 gm a wk 


7,800 

59 


32 

12 5 



7- 1-44 

Drug stopped 

106 

r,900 

8 

6 

(i 

33 

)0 cells 

3 

counte 

i) 

1 

7- 6^4 


99 

2,850 

34 

4 

57 

5 



7-15^4 


101 

6,400 

55 

0 

38 

m 



Case 3 

11- 2^3 


113 

9,250 

66 

1 

24 

8 

• 1 

1 ! 

0 

11- 3-43 

Thiouracil started, 

0 6 gm a day 









11-13-43 

0 4 gm a day 









12- 4-43 

0 2 gm a day 









1- 3-44 

0 1 gm a day 


sreoo 







2-14-44 

0 1 gm every other day 


9,700 







8-12-44 

Drug stopped 


3.800 

4.800 

23 

0 

63 

14 

0 

0 

9-14-44 



7,200 

53 


39 

5 

0 

0 
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continued, and in all cases a repeated small dose of tlnouracil caused an 
immediate return of fever 
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Leukopenia occuned aftei two months, eiglit months, and 10 months of 
treatment m three cases, the dose being 0 3, 0 1 and 0 5 gm daily Usuall} 
the change was sudden, with reduction in the total number of white cells 
and m the polymorphonuclear cells A return of the blood to normal quickly 
followed discontinuance of the drug (table) One patient presented the 
early stages of agianulocytic angina Foitunately, it was recognized early 
and the drug was stopped These changes make blood examinations essen- 
tial during the administration of thiouracil 

The economic ad\antage of thiouracil can be realized when it is known 
that the hospital stay now is se\ en to 10 days as compared with weeks when 
patients with se^ere hyperthyroidism were prepared with Lugol’s solution 

Summary 

Further experience with the use of thiouracil confirms our early im- 
pression that this drug is extieinely valuable in the preopeiative manage- 
ment of patients with severe primary hyperthyroidism or adenomatous goiter 
with secondary hyperthyroidism 

Thiouracil should be administered until maximum benefit is obtained, 
and at that time operation can then be carried out without risk 

The technical difficulties at operation which occurred m patients treated 
only with thiouracil have now been overcome by the added use of Lugol’s 
solution during a three-week period immediately befoi e operation 

The value of thiouracil lies m the reduction of tlie risk of surgical treat- 
ment which we believe is still needed to terminate hyperthyroidism with 
greater certainty and greater safety ' 
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INTERCAPILLARY GLOMERULOSCLEROSIS - 

By Irving I Goodof, M D , Boston, Massachusetts 

In 1936, Kimmelstiel and Wilson ^ first described a pathologic change in 
the kidneys’ which they called intercapillarj^ glomerulosclerosis Of their 
eight cases, seven were known to have had diabetes mellitus Since that 
time there have been several conflicting reports regarding the incidence and 
nature of this lesion This study was undertaken m an attempt to correlate 
the glomeiular changes with ^arIOUs clinical and anatomic findings m the 
hope that some light may be thrown on the pathogenesis and significance of 
the lesion 

In the eight instances of intei capillary glomerulosclerosis leported by 
Kimmelstiel and Wilson, diabetes mellitus, hypertension, albuminuria, and 
edema were present Anson* in 1938, and Newbuiger and Peters® m 
1939 added several cases, and, in general, agreed \vith the observations of 
Kimmelstiel and Wilson In 1941, Siegal and Allen ‘ and Allen in- 
vestigated the clinical and pathologic aspects of the condition These in- 
vestigators noted that the lesion occurred in 35 of 105 diabetic patients, 
and m only one of 100 non-diabetic patients with hypei tension The com- 
plete renal syndiome including albuminuria, edema, hypertension, and 
uremia occurred in only three of 10 patients with advanced intercapillary 
glomerulosclerosis Allen studied the kidneys anatomically and concluded 
that the lesion is actually a focal intramural glomerulosclerosis, rather than 
intercapillary, as it had preriously been considered He found, also, that 
hyalmization of the islands of Laiigerhans occurred as frequently and to as 
great a degree m the pancreases of diabetic patients without intercapillary 
glomerulosclerosis as in those wnth it 

In 1942, Horn and Smetana® published a review of all instances of 
diabetes mellitus and of arteriolar nephrosclerosis in the autopsy files of 
the Presbyterian Hospital m New York since 1909 Of 144 patients with 
diabetes mellitus, 22 9 per cent showed intercapillary glomerulosclei osis Of 
126 instances of arteriolar nephrosclerosis without diabetes, 25 4 per cent 
showed the glomerular lesion They stated, however, that advanced lesions 
occurred only in diabetic patients 

Material 

A history of clmically-manifest diabetes mellitus was recorded in 214 
of 10,000 consecutive autopsies performed at Washington University School 
of Medicine from 1910-1942 Since many of these patients had no records 
of glucose tolerance tests, the diagnosis of diabetes mellitus was accepted in 

^Ttecened for publication March 22, 1944 

Louis, Pathology, Washington University School of ifedicine, St 
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the presence of elevated levels of sugar in the blood in the fasting state or 
extremely high non-fasting levels in the absence of administration of glu- 
cose intravenously The clinical history and autopsy protocol of each 
case were reviewed, and all relevant observations charted In addition, 
microscopic sections of the kidneys and pancreas of each case \\ere studied 
In all cases showing evidence of intercapillary glomerulosclerosis or of 
hyalinization of the islands of Langerhans additional sections were prepaied 
and stained with Heidenhain’s aniline blue 

Seveial senes of contiols weie selected One of these included 214 cases 
of patients without diabetes melhtus, as determined by the absence of glu- 
cose m the utine and a blood sugar le\erbclow 120 mg pet 100 cc Plalf 
of these patients had hypertension, the systolic pressure being gieatei than 
150 mm of mercury or the diastolic greater than 100 mm This group of 
214 cases was chosen so that the ages coi responded with those of the test 
senes, and also so that they were spread over the 32 5 '’ear period in the 
same way as were the diabetic patients 

Another control series was selected, composed of 100 consecutive non- 
diabetic patients in whom the kidneys showed arteriolar disease To study 
the part played by age in the development of intei capillary glomerulosclerosis, 
50 cases of non-diabetic patients over 70 years of age were examined, and a 
similar number from five to 20 jeais of age 

Anatomic Obshrvations 

Intercapillary glomei ulosclei osis is recognized by the piesence of dense 
hyaline mateiial located m the glomeruli between capillaiy loops It is most 
commonly piescnt near the periphery of the glomciular tuft, and in many 
instances is associated Avith advanced thickening of the wall of the afferent 
artel lole Occasionally the focal masses of hyaline material are present at 
many points in the glomeruli, and, indeed, when large enough a single mass 
may occupy over half the volume of the glomerulus The lesion is diffuse 
in most instances, and if the condition is present to any extent it is common 
fqi most of the glomeruli to be involved in some degree Thus, in grading 
the severity of the disease, the numbei of glomeruli involved is unsatis- 
factory as an index It would appeal to be more reliable to considei the 
relative amount of hyaline mateiial in each mass, and the extent of involve- 
ment of the individual glomeruli In this study a lesion is considered of 
slight degree when there are no large hyaline masses and the glomeruli 
contain only small deposits of material between the capillary loops These 
deposits are most commonly located at the periphery of the glomerulus, but 
are occasionally noted elsewhere (figure 1) A lesion of advanced grade 
is one ill which almost every glomerulus contains one or moie large hyaline 
masses (figure 2) The remainder are considered lesions of moderate 
degree (figure 3) 

Incidence of the Lesion Of the 214 diabetic patients, the kidneys of 94 



INTERCAPILLARY GLOMERULOSCLEROSIS J/D 

(44 per cent) showed the lesion of intercapillaiy glomerulosclerosis in vary- 
ing degiee Tventy of these were of advanced giade, 25 were of model ate 
sevcnt} , and 49 were slight 
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Relation to Hyahmzation of Islands Hyalini/ation of the islands of 
Langerlians was found in 71 (33 per cent) of the 214 cases of diabetes 
melhtus Of these, 46 (64 per cent) were associated with intercapillary 
glomeiuloscleiosis Of the 94 instances in wdiich the lenal lesion was found, 
48 (51 per cent) also showed hyaline change in the islands of Langerlians 
(figure 4) 

These figuies aie highei than those of Siegal and Allen,’ who found 
intercapillary glomerulosclerosis in 33 3 per cent of 105 diabetic patients over 
40 years of age These authois reported that about half of those cases witli 
hyaline islands also had the glomerular lesion In our series, 64 per cent of 



NO INTERCAPILLARY GLOMERULOSCLEROSIS 
NO HYALINE ISLANDS 


INTERCAPILLARY GLOMERULOSCLEROSIS 
NO HYALINE ISLANDS 


INTERCAPILLARY GLOMERULOSCLEROSIS 
HYALINE ISLANDS 


NO INTERCAPILLARY GLOMERULOSCLEROSIS 
HYALINE ISLANDS 


214 DIABETIC PATIENTS 

Fig 4 A chart to show the relative and combined incidence of interrapillary glomerulo- 
sclerosis and hyahmzation of the islands of Langerhans m 214 diabetic patients 

the cases with hyaline islands also had intercapillary glomerulosclerosis Al- 
though this figure might lead one to suspect that there is a relation between 
hyaline islands and intercapillary glomerulosclerosis, the fact that only 51 
per cent of the cases with the renal lesion were associated with hyalinization 
of the islands of Langerhans points in the opposite direction Of 49 patients 
with a slight degree of intercapillary glomeruloscleiosis, 24 (49 per cent) had 
hyahmzation of the islands of Langerhans Hyalinization of the islands 
was present in 13 (52 per cent) of patients with moderate renal lesions, and 
in nine (45 per cent) of patients with advanced lesions 
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Relation to Age The incidence of hyalinization of the islands of 
Langerhans in diabetic patients increases with advancing age, whereas the 
incidence of the glomerulai lesion reaches a plateau between 30 and 40 years 
of age There is a rise in the incidence of intercapillary glomeruloscleiosis 
aftei the age of 70 years (figure 5) Fourteen patients, or 15 per cent, of 
the group with intercapillary glomei ulosclerosis were undci 40 yeais of age 
Two female patients, 17 and 19 years of age, respectively, neither of whom 
had received insulin, showed the lesion m the kidneys The lesion was also 
present in slight or moderate giade in three patients dying m the third decade 
The age incidence of intercapillary glomerulosclerosis in our series thus 
differs from the findings of othei investigators in that the youngest patient 
thus far reported to have shown this lesion was 35 years of age In our 
control series, intercapillary glomerulosclerosis was not found in the kidneys 

% 



Agfl of Diabetic Patients in Years 


Fig S The incidence of intercapillary glomerulosclerosis and hyalinization of the islands 
of Langerhans in relation to the age of the patients 

of 50 patients bettveen five and 20 years of age without diabetes However, 
in a similar number of patients without diabetes over the age of 70, the 
lesion was encountered in 15 cases (30 per cent) In evaluating the sig- 
nificance of this finding, one must consider conditions related to diabetes 
mellitus as being possibly associated with the glomerulai change, since this 
lesion is so commonly found in diabetic patients It is known that in the 
process of aging the glucose tolerance curve becomes alteied from the normal 
to one approaching or resembling the diabetic type of curve Unfortunately, 
these examinations were not available in the material used for this study 
It IS of interest to note that in the series of 50 non-diabetic patients over 70 
years of age, hyalinization of the islands of Langerhans occurred m four 
instances (8 per cent) 

Relation to Sex Our senes of diabetic patients is composed of 107 
men and an equal number of women Intel capillaiy glomerulosclerosis was 
present in the kidneys of 38 men (35 per cent) and 56 \vomen (52 per cent). 
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a ratio of 7 10 Other workers have reported a pi edominance in women 
ovei men, varying fiom 30 to 60 per cent 

Relation to Duiatwn of Diabetes Coirelation of the incidence of 
mteicapillaiy glomeiulosclerosis with the known duration of diabetes mellitus 
reveals a constant inciease in incidence with increase in duration above six 
years (figure 6) With known duration up to six years, the incidence of 
the lesion is between 30 and 40 per cent After six years it rises steadily 
Although the total numbei of patients who had diabetes mellitus for more 
than SIX 3 eais is small, a unifoimly high proportion of these patients had 
mtercapillaiy glomerulosclerosis This finding permits the conclusion that 
the diabetes precedes the renal lesion 

Relation to Tieotmeni with Insulin Tieatment of diabetes mellitus with 
insulin has been suggested as a factor in the production of the glomerular 
lesion In 83 patients with intcrcapillai}’^ glomerulosclerosis m whom the 


% 



Fig 6 The incidence of intcrcapillary glomerulosclerosis in relation to the duration of 

diabetes mellitus 

type of treatment is known, 50 received no treatment, 10 received insulin for 
less than one year, and 23 leceived insulin for periods varying from one to 
13 yeais In the entire gioup of 214 diabetic patients, 57 received insulin 
for some time longer than -the terminal hospital admission Of these 57 
patients, 23 had mtercapillaiy glomerulosclerosis The^ absence of a liis- 
toiy of treatment with insulin m 54 pei cent of the patients with mter- 
capillary glomeruloscleiosis is sufficient evidence against a lelationship be- 
tween treatment and the i enal lesion 

Relation to Hypertension Of our series of 214 diabetic patients, the 
blood pressure readings of 187 are known Of these, 81 (43 per cent) had 
hypertension Of 88 patients with mtercapillary glomerulosclerosis m whom 
blood pressure readings are recorded, 44 (50 per cent) had hypertension 
An attempt to correlate the incidence of mtercapillary glomerulosclerosis 
with hypei tension, using enlargement of the heart as an index of the 
presence of hj per ten si on, was not successful Sixty-six per cent of the 
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patients with mteicapillaiy glomeiuloscleiosis had aitcnolai changes in the 
kidneys, and the additional glomei ular lesion is then not necessai y to explain 
the enlarged heart Of the 20 patients with advanced intercapillaiy 
glomerulosclerosis, 18 had arteiiolai nephrosclei osis Of 83 patients with 
intercapillary glomerulosclei osis in whom the weight of the heart was known, 
44 (53 per cent) of the hearts weighed more than 400 giaiiis Of 104 
patients without intcicapillaiy glomerulosclerosis in whom the weight of the 
heart was known, 45 (43 per cent) w'eighed iiioie than 400 grams Of 
214 non-diabetic patients, half of whom had clinical hypertension, 21 (10 
per cent) had the changes of intei capillaiy glomerulosclerosis In all of these 
cases, however, the lesions weie of minimal seventy Twelve of these 21 
patients had hypertension 

Incidence in Aitenolai Ncplvoscleiosn In a gioup of 100 non-diabetic 
patients with arteriolar nephrosclerosis, 11 (11 per cent) showed the 
piesence of intercapillaiy glomerulosclerosis Again the lesions were of 
minimal degree 


Clinical Corrllaiion 

Consideiing albuminuiia as an index, one finds a distinct diffeience in 
the amount of albumin excreted by a patient with mild intcicapillaiy 
glomerulosclerosis and one with advanced lesions (figuie 7) In patients 



Fig 7 The correlation between the seventy of the glomerular lesion and the amount of 

albuminuria 

With mild lesions theie is in general little or no albumin m the urine Of 
18 patients with advanced lesions 15 excreted large amounts of albumin 
No other renal disease was found m these instances to explain the marked 
albuminuria Thirty per cent of the patients with advanced lesions had ad- 
vanced edema on a hypoproteinemic basis during their terminal course 
The lesion may appear at any age beyond the second decade It is most 
common between 40 and 60 years of age It is more likely to be found in 
women than in men, in a ratio of 10 7 The diabetes mellitus is usually 
mild in character and of long duratibn The incidence of the glomerular 



380 


IRVING I GOODOr 


lesion rises rapidly in the group of patients who ha^ c had diabetes for more 
than SIX yeais 

Other authors have stated that intcrcapillary glomerulosclerosis rarely 
occurs in patients without diabetes melhtus Horn and Smetana ® are the 
only investigators thus far who have found this lesion m a fairly high 
proportion of non-diabetic patients In 214 non-diabetic patients, selected 
so that they corresponded m age with the diabetic patients, mtercapillary 
glomerulosclerosis was found in 21 instances (10 per cent) In all of these 
cases the lesions were extremely mild Similarly, in 100 non-diabetic 
patients with arteriolar nephrosclerosis, 11 instances of intercapillar)’- 
glomerulosclerosis ivere found In this group also the lesions were of 
minimal degree It is thus evident that in the population as a whole, and 
in individuals with vascular disease of the kidneys, mtercapillary glomerulo- 
sclerosis is present to a slight degree in one person in 10 The lesion pro- 
duces no signs or symptoms, and examination of the urine and of the renal 
function reveals no detectable abnormalities 

When the renal lesion becomes of advanced degree it ma} pioduce the 
albuminuria and i eduction of renal function which have been observed by 
other authors As has been noted by Horn and Smetana, and confirmed by 
the studies reported hei e, these advanced lesions ai e present only in patients 
with diabetes melhtus 

Clinically, the diagnosis of mtercapillary glomerulosclerosis is justified 
in a patient who has had mild or modeiately severe diabetes melhtus for a 
considerable period of time, usually over six years, who begins to excrete 
moderate to large amounts of albumin in the urine without evidence of othei 
renal disease to account for the albuminuria The patient, in most in- 
stances, should be over 45 years of age and of the female sex 

Summary 

Intercapillary glomerulosclerosis occurs in 44 per cent of diabetic 
patients Women are more likely to show the lesion than men, in a ratio 
of 10 7 It IS more prevalent in patients whose diabetes is of longer dura- 
tion, and who are m older age groups There is no association with treat- 
ment with insuhn Thirty per cent of non-diabetic individuals over 70 
years of age have mild lesions of mtercapillary glomerulosclerosis None 
are present in a group of non-diabetic patients between 5 and 20 years of 
age Mild lesions are present in 10 per cent of the population as a whole 
Advanced lesions are present only m patients with diabetes melhtus 
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THE TREATMENT OF ARTHRITIC PAIN WITH 
DEMEROL, A NEW SYNTHETIC ANALGESIC - 

By RoBLin C Batierman, MD, N'ctv YoiL, N Y 

With the exception of salicylates for the polyai thiTtis of rheumatic fevei 
and colchicine for gout, which aie more oi less specific for these conditions, 
the treatment of the chronic pain of aithritis has always been a difficult 
problem It is admitted that the commonly used analgesics, such as sali- 
cylates and amidopyrine, have some value in the mild form of arthralgias or 
decrease to some extent the discomfort of chronic pain, but their potency is 
such that analgesia is never prolonged oi complete Too often the physi- 
cian must resort to opiates, a practice which unfortunately is not very satis- 
factory Of the many disadvantages associated with their use, tolerance 
and addiction aie the most important in limiting their value in the treat- 
ment of chronic pain Fortunately a new synthetic analgesic, Demerol,! 
has been introduced,^ which approaches the potency of morphine, but pos- 
sesses an addiction liability much less than any opiate derivative Fur- 
thermore, as fai as tolerance is concerned, it has been administered for 
many weeks or months without necessitating inci easing doses to achieve the 
same analgesic effect ° These advantages ovei morphine have been 
utilized in the treatment of chionic aithntic pain, the result of which study 
IS the subject of this report 

From March 1941 to date, 183 patients requiring hospitalization foi 
severe pain associated with an arthritic condition, and 73 ambulatory pa- 
tients were treated with Demerol At the onset of the study in the hos- 
pitalized patients before sufficient experience as to the effectiveness of the 
drug was available, it was customary to administer a small dose of 50 to 75 
mg either orally oi parenterally If this dose proved insufficient it was 
increased to 100 mg and larely to 150 mg In several instances, therefore, ' 
this allowed an opportunity to study the effectiveness of different doses 
and methods of administration Thus, 89 patients received 92 trials of 
the drug parentei ally, and 122 patients weie tieated orally for 132 tiials 
(table 1) Both methods were used at diffeient times m 28 patients 

Regal dless of diagnosis, seventy of pain, or dose, Demeiol admin- 
istered parenterally resulted m satisfactory analgesia m approximately 83 
per cent of the trials and an additional 13 per cent had moderate relief of 
pain (table 2) Thus, the administration of 100 mg parenterally every 

* Received for publication March 16, 1944 , . <• nr , 

From the Department of Therapeutics, New York University College of Medicine and 
the Third (New York University) Medical Division of Bellevue Hospital 

t Demerol is 1-methyl 4-phenyl-piperidine 4-carboxylic acid ethyl ester hydrochloride It 
was introduced in Europe as “eudolat,” and it was subsefluently known on that continent 
and in South America as “dolantin ” The Winthrop Chemical Company, Inc, graciously 
supplied us with the drug and with other aid in connection with this investigation 
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Table I 


Scope of Investigation 


Diagnosis 

No of 
P-ilicnls 

Parenterally 

Orall> 

No of 
Patients 

No of 
Trials 

No of 
Patients 

No of 

1 Trials 

Osteoarthritis 


54 





General 

15 


3 

3 


15 

Vertebral 

n 


7 

7 

8 

8 

' Knee 

6 


4 

4 

2 

2 

Shoulder 

7 


2 

3 

5 

5 

Hip 

4 




4 

5 

Sacroiliac 

9 


5 

5 

5 

6 

Sciatic syndrome 


40 

24 

26 

22 

24 

Rheumatoid arthritis 


23 

12 

12 

17 

18 

I nfectious arthritis 


16 

7 

7 

11 

13 

(Non-specific etiology) 







Gout 


5 

2 

2 

3 

3 

Spondylitis (Marie-Strumpell) 


1 



1 

1 

Gonococcal arthritis 


11 

6 

6 

8 

9 

Polyarthritis (rheumatic fever) 


18 

5 

5 

17 

18 

Bursitis 


12 





Subdeltoid 

7 


6 

6 

2 

2 

Olecranon 

2 

r 

1 

1 

1 

1 

Gluteal 

2 

F 

2 

2 



Patella 

1 

r 



1 

1 



r 





Myositis 


3 

3 

3 

1 

1 

Total 

183 

89 

92 

122 

132 


four horns was sufficient in the majority of patients completely to control 
the pain foi three or more?hours oi to give almost complete lelief of pain 
for several hours This was attained with few*oi no untoward reactions 
In spite of prolonged administration, in many instances for weeks and 
months, the same result was achieved as long as the medication was given 
at regular intervals 

Excellent results were obtained in alleviating the pain of the sciatic 


Table II 

Effectiveness of Demerol in Terms of Dose Administered both Parenterally and Orally, 
Regardless of Diagnosis or Severity of Pam ’ 


Administered Parenterally 


Dose 

Mg 

No of 
Trials 

Complete 

Moderate 

Slight 

None 

No of 
Trials 

Complete 

Moderate 

Slight 

i 

None 

m 

% 

m 

% 

m 


m 

% 

No 

% 

m 

% 

ISS 

% 

1 

No 

% 

so 

75 

100 

150 

2 

9 

80 

1 

1 

4 

70 

1 

44 4 
87 5 

1 

3 

8 

1 

2 

i 

2_S 

2 

22 2 

32 

8 

22 

5 

55 

68 7 
62 5 
59 8 

4 

2 

18 

12 5 
25 0 
19 S 


12 5 
12 5 

9 8 

1 

63 

10 9 

Total 

92 

76 

82 6 

12 

13 0 

i 

2 

22 

i 

2 

2 2 

132 

82 

62 1 

24 

18 1 

14 

10 6 

1 

9 1 


Administered Orally 
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syndrome legardless of causation Similar effects were noted in patients 
with myositis, acute bursitis, advanced osteoarthritis, rheumatoid, gonococ- 
cal, and non-specific infectious arthritis Particularly striking was the relief 
of secondary muscle spasm and increased mobility of the joint following 
prolonged administration of Demerol 

When Demerol was administered orally, completely satisfactory re- 
sults were achieved in 62 per cent of the 132 trials and in an additional 18 
per cent of the trials there was moderate relief of pain From table 2 it 
would appear that approximately the same relief is obtained with 50, 75, or 
100 mg Actually, when one considers the results in terms of diagnosis it 
IS evident that a greater response is obtained with the higher doses As in 
the case of the parenteral route good results are obtained with oral Demerol 
in the sciatic syndrome, osteoarthritis, infectious non-specific arthritis, 
gonococcal and rheumatoid arthritis Only in the case of polyarthritis due 
to rheumatic fever are the results unsatisfactory With this condition only 
50 per cent (nine out of 18 trials) had relief of pain with the drug admin- 
istered orally ' 

The treatment of the ambulatory patient is complicated -by the fact that 
a high percentage of such patients experience unpleasant side reactions 
Since these may take the form of dizziness, nausea, vomiting, and rarely 
syncope, it is very difficult in certain individuals to obtain a satisfactory 
response Thus, m the group of 73 ambulatory patients, unsatisfactory 
relief of pain was noted in 29 (table 3) Twenty-two of these had moderate 
to severe side reactions overshadowing any analgesic effect of the drug and 


Table III 

Effectiveness of Demerol Administered Orally to Ambulatory Patients ^ 


Dngno'^is 

No of 
Patients ^ 

Effects eness 

Complete 

Moderate 

Slight 

None 

Osteoarthritis 

General 

Vertebral 

Knee 

Shoulder 

Hip 

Sacroiliac 

Total 

1 

21 

6 

4 

7 

2 

2 

7 

2 

3 

6 

2 

1 

2 

5 

1 

1 

8 

1 

1 

2 

42 

20 

3 

7 

12 

Rheumatoid arthritis 

14 

7 ‘ 

1 

3 

3 

Spondylitis (Marie-Strumpell) 

1 

1 



7 

Infectious (non-specific) arthritis 

Gout 


6 

2 


T 

1 

Bursitis — subdeltoid 


3 

1 


1 1 

Bursitis — gluteal 


1 

! 


1 

Myositis 

i 

1 ^ 

[ 



Total 

73 

39 

1 ^ 

11 

18 

Per cent 


53 4 

1 68 

IS 0 

24 7 
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also acting as a banici foi continuation of the medication and proper ad 
justment of the dose Although the results indicate that only 53 per cent 
of the cases had relief of then arthritic pain, the incidence of satisfactory 
response would have been higher if those patients having an untoward reac- 
tion would have continued taking the medication This is because toleiance 
to the side reactions develops very quickly, thus allowing the analgesic eifects 
to become manifest Many patients gradually obtained greater and more 
prolonged relief of their pain e^en though the) may have experienced some 
reactions at the onset of therapy For this reason it is advisable when 
initiating the use of Demerol for ambulatory patients to start with a small 
dose, usually 25 mg , for the first few days until the tendency to untoward ' 
reactions subsides No attempt should be made to achieve analgesia during 
this phase of therapy, but as soon as possible the dose should be increased 
to 50 or 100 mg every four hours This regime invariably gives satis- 
factory results regardless of the type of arthritis or severity of the pain 

Although for the purpose of this study, orthopedic and other corrective 
measures were limited wherever possible, it must be remembered that 
Demerol can only give symptomatic relief of pain and that these measures 
should be instituted if indicated 

In conclusion, although insufficient cases are available for a statistical 
survey of the effectiveness of Demeiol in any specific arthritic condition, it 
is apparent that the drug is of definite value in the treatment of chronic 
pain associated with arthritis Hospitalized patients respond to a degree 
comparable to the effects expected with morphine However, the dangers 
of addiction are minimal and the incidence of side reactions is much lower 
Ambulatory patients can also be treated satisfactorily if the dose is deter- 
mined individually foi each patient and time is allowed for untoward reac- 
tions, if aity, to subside 

I am indebted to Miss Aniele C Evaskitis and Miss Gwendolyn M Newhook, research 
nurses of the Department of Therapeutics, New York University College of Medicine, for 
their invaluable assistance in obtaining data on patients receiving Demerol 
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SEVERE ASTHMATIC DYSPNEA AS THE SOLE 
PRESENTING SYMPTOM OF GENERALIZED 
ENDOLYMPHATIC CARCINOMATOSIS 

REPORT OF TWO CASES WITH AUTOPSY FINDINGS AND 
REVIEW OF THE PERTINENT LITERATURE ^ 

By Auinur I McNDKLorj , M D , Bo<;ton, Mas'^achu^ctts 

It is common knowledge today that resjjiratory s}mptoms are not in- 
frequent manifestations of malignant disease aiismg elsewhere than in the 
lungs Metastases to the lung aie of fairl) common occurrence m a great 
variety of caicmomata, these metastases usually occur as nodulai, solid, oi 
linear masses, without constant relationship to lymphatics, arterioles, or 
venules Less commonly, the neoplastic cells are found almost exclustiely 
within the pulmonary lymphatics, and may in addition permeate the venules 
or arterioles This type of “carcinomatous lymphangitis” was first de- 
scribed by AndiaV mentioned again by Yiichow,- and more fully elaborated 
by Troisier ® The frequency^ with which this histological picture is found 
has been appreciated much more fully in Europe than in America, and it 
is only within lecent years that the peculiar aspects of the clinical picture 
to which it can give rise have been studied Unfoitunately, most of the 
leported senes of cases presenting the pathological pictuie outlined above 
have not carefully distinguished between those cases in which othei clinical 
evidences of malignancy weie present and those in which pulmonary mani- 
festations were the sole oi predominant fealuies of clinical syndromes dif- 
ficult of diagnosis and resistant to any' therapy' 

It IS the purpose of this paper to report two cases in which pulmonary 
metastases from intra-abdommal cancer gave rise to a clinical syndiome so 
typical that therapeutic regimes routine for that syndrome were instituted, 
without suspicion of the underlying malignant process In both these cases 
the syndrome was asthmatic dyspnea and the underlying pathological process 
pulmonary endolymphatic carcinomatosis In neither instance were theie 
any signs or symptoms referable to the pnmaiy site of the tuinoi, noi did 
clinical and roentgenological investigations disclose any evidence of metas- 
tases to other organs A brief review of the clinical, pathological, and 
physiological features of pulmonary endolymphatic carcinomatosis follows 
the case reports 

Case Reports 

Case 1 This 28-year-old, Amencan-born, single factory worker was admitted 
to the hospital in December with the chief complaint of acute respiratory distress 

Received for publication May 15, 1944 , , , -r. 
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For four months she had had progiessive -shortness of breath following a rhinitis 
and conjunctivitis in August During the entiie year before entry siie had been 
somewhat apathetic and listless and had lost a little weight Two months befoie 
hospitalization she had begun to wheeze and became subject to paroxysms of violent 
coughing, at the end of wdiich bouts she often vomited up clear gastiic fluid No 
other gasti ointestinal disturbances were noted Two weeks prior to entiy she had a 
mild shaking dull with some pain in the left longer chest and epigastiic soreness 
after coughing For the w^eek pieceding admission she had had frequent chillj 
sensations, associated ivith definitely wheezy breathing , on the morning of admission 
she had an acute attack of wdieezing dyspnea Past history revealed that the patient 
had suffered fiom hay fever and possibly from mild asthma for the past two lagw^eed 
seasons She had wmrked in textile finishing plants for several vears, wheie she 
was exposed to w'ool dusts, but she had not been subjected to this exposure foi the 
three months preceding admission There was no histor> of eczema, angioneurotic 
edema, or uiticana There had been a “nervous breakdown” nine jeais prior to 
entry, and theie w'as a ivell-documented history of nightmares, temper tantrums, 
and nervous mstabilit> Otherwise, she had been in good health Family history 
and social history w'ere not in any way remarkable 

Physical examination disclosed a well-developed, well-nourished, acutely ill young 
wmman wuth temperature 1012° F by rectum, pulse 160, respirations 28 per minute 
She was cyanotic, orthopneic, perspiring, and coughing paroxysmally Occasional!} 
she vomited clear gastric contents after a severe bout of coughing There was 
audible wdieezing Throat and tonsillar fossae were reddened, the neck w'as supple, 
the thorax w'as symmetrical with slightly increased anteroposterior diameter and 
mo\ed, as a whole, with all the accessory muscles of respiration in use There 
were no signs of consolidation, expiration w'as prolonged, and the chest w’as full of 
squeaks and wheezes The heart, abdomen, genitalia, rectum, and nenous system 
W'ere not remarkable Blood pressure was 118 mm Hg systolic and 90 mm diastolic 
Lahoratoiy Data The blood Hinton and Wassermann reactions w'ere negatne 
Urinalysis, hematocrit, sedimentation rate, hemoglobin, blood urea nitiogen, serum 
protein, and fasting blood sugar determinations w'ere within normal limits The 
leukocyte count was 15,000 per cubic inillimetei on admission, w'lth a normal dif- 
ferential count Gastric contents and stools w^ere guaiac-negative on two occasions 
The vital capacity was 400 cubic centimeters A roentgen-ray film on admission 
showed extensive, rather marked involvement of botli lungs wuth peculiar diffuse 
streaking suggesting pulmonary fibrosis alternating wuth small circular clear areas 
of lobular emphysema The hilar shadow's weie enlarged and “inflammatory” in 
appearance An electrocardiogi am showed a sinus tachycardia, with low EMF and 
abnormal QRS 

Hospital Course The patient w'as given oxygen, wdiich reduced hei pulse late 
from 160 to 120 per minute, at which late it remained for the greater part of her 
hospital stay The wheezing, how'erer, was not relieved by oxygen, by epinephrine, 
or by the usual antispasmodics, including 0 48 gram of aminophylline intra\ enousl j 
Estimation of the oxygen saturation of her capillary blood showed that when she 
breathed room air her saturation was 81 per cent (normal 95-98 per cent) , after ,she 
had inhaled 80 per cent oxygen for one hour, the saturation had risen to 100 per cent 
Another roentgen examination showed much the same picture as before, with in- 
creased reaction around the hilar nodes The liver became palpable one finger’s 
breadth below the costal margin and w'as slightly tender She died on the nineteenth 
hospital day 

Clinical Impression The majority opinion was that the patient’s respiratory 
difficulties resulted from a generalized pulmonary fibrosis, probably caused by a 
chronic pneumonitis of virus etiology 
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AiKopsy A guiei allied carcinomatosis was the striking finding The left lobe 
of the In er W'as so completely replaced bj tumor that its edge was smooth and not 
nodular Theie was extensive involvement of the abdominal lymph nodes, the peri- 
toneum, and the oraries The lungs presented an interesting appearance They 
remained distended after the thorax was opened, and the pleurae showed extensive 
patches of thickening, m most areas follorving the distribution of the pleural lym- 
phatics The cut surfaces showed an unusual, mosaic-like pattern m which small 
areas of atelectasis appeared to alternate with areas of emphysema The stomach 
was not remarkable except for a tiny hard nodule in the pyloric mucosa, 4 mm in 
diameter, which was fixed, but not ulcerating 

Microscopic examination showed the small nodule m the pylorus to be made up 
of neoplastic epithelial glands and abundant stroma, with nian> adjacent large 
lymphatics distended with tumoi cells The lung tissue show'ed extensive infiltration 
with the same kind of cells Ihe largest masses of these cells were found in tlie 
distended peribronchial and perivascular lymphatics In the instances where the 
tumor was found infiltrating the w'alls of the bionchi and larger blood ressels as well 
as the pleura, delicate, actively proliferating connectne tissue stroma could be seen 
Clumps of tumor cells w'ere identified wuthin blood vessels of larger caliber Nodules 
in the liver and the abdominal lymph nodes and viscera show'ed much the same 
picture of infiltration by tumor cells originating m the pyloric area 

Summary of Case A 28-year-old single w'oman entered the hospital in an acute 
asthmatic state, following four months of progressive wheezing dyspnea She had 
felt tired for a year, but had no specific complaints until her respiratory difficulties 
began To physical examination she revealed only cjanosis and markedly wdieezy 
dyspnea Laboratory data were not remarkable The roentgen films showed gen- 
eralized reticular shadows m the lung, wuth enlarged hilar nodes She did not re- 
spond to any of the usual bronchodilators, and died on the nineteenth hospital day 
Autopsy revealed widespread endolymphatic metastases from a small adenocarcinoma 
of the pyloric region There was extensive carcinomatous peimeation of the peri- 
bronchiolar lymphatics with some infiltration of pulmonary blood vessels (figure 1) 
Case 2 The patient was a 38-year-old single, W’hite, Amencan-born sales girl 
who entered the hospital with an eight weeks’ story of pleuritic pain, cough, and 
wheezing She had been in excellent health until nine weeks before entry, at which 
time she had a low-grade lumbar backache , seven days later this complaint bothered 
her enough to force her to take to bed Two days later she had a sudden chill, lasting 
5 to 10 minutes, and developed a hacking cough She complained of pain in her 
lower left chest, and was treated by her physician by means of mustard plasters and 
cough remedies, with some relief From the onset of her cough she had been short 
of breath, and for the four weeks prior to entry she had, been wheezing severely 
There had been some sudden sweats, occasionally as often as four times a day, but 
the outstanding complaints had been dyspnea, orthopnea, and wheezing, associated with 
paroxysms of nonproductive coughing She had become anorexic and had lost 12 
pounds There were no symptoms referable to other systems There was no history 
of previous asthma, hay fever, or other allergic manifestations Past history revealed 
that the patient had always enjoyed good health, she had been subject to occasional 
head colds and believed that she had enlarged adenoids She had missed her last 
menstrual period Familj’’ history and social history were not remarkable 

Physical examination disclosed a well-developed and well-nourished _woman of 
the stated age who was propped up in bed and appeared acutely ill She was men- 
tally alert, but slightlj cyanotic and gasping for breath The respiratory rate was 32 
per minute, the temperature 100 6° F by rectum The skin was pale, without erup- 
tions, pigmentation, or jaundice, and was cold and clammy over the extremities The 
lips and finger nails were cjanotic Eyes, ears, nose, and throat were not signifi- 
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Case 1 Section of small bronchus Carcinoma is seen permeating lymphatics, venules, and arterioles There is 

a marked inflammatory reaction 
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cantly abnormal The thoia\ was symmetrical, moved as a whole, and expiration 
was piolonged and labored The lungs showed impaired resonance to percussion at 
both bases with some signs of consolidation at the left base There w'ere loud ex- 
piratory wheezes o\er the entire chest 'Ihe heart seemed slightly enlarged, but 
w'as otherwise normal except for a taclncardia of 120 The blood piessure was 
138 mm Hg systolic and 86 mm diastolic The abdomen contained no palpable 
viscera, was not distended, and showed no signs of fluid Pelvic and rectal ex- 
amination revealed no abnormalities Neurological examination was not remarkable 

Laboiatoiy Data The blood Hinton and Wassennann reactions were negative, 
the urine was not lemarkable The blood showed a hemoglobin of 85 pei cent 
(Sahli), an ervthiocyte count of 4 0 million pei cubic millimeter, a leukocyte count 
of 10,900 pei cubic millimeter, with normal differential One stool showed a 
positive guaiac reaction A bedside roentgen film disclosed a diffuse fine mottling 
thioughout both lungs Intracutaiieous test with old tuberculin 1 10,000 was 
positive 

Hospital Course From the outset tlie patient’s mam difficultj was respirator} , 
her dyspnea, wheezing, and tachycardia were treated with sedation and oxygen, witli- 
out relief A strenuous antiasthmatic regime utilizing the usual antispasmodics pro- 
duced some amelioration of the wheezing without altering in the least her progressiv^ely 
downward course Her pulse rose to 140-150 per minute, her respirations to 40 per 
minute, and she died on the fourth hospital day 

Clinical Impicssion There was no unanimity concerning the diagnosis, but 
diffuse acute pneumonitis and miliary tuberculosis were thought to be the most prob- 
able causes of the acute asthmatic dyspnea 

Autopsy A generalized cai cinoinatosis was evident on opening the abdomen 
The retroperitoneal area w'as filled wnth a mass of indurated para-aortic lymph nodes, 
most marked at the level of the left kidney, but extending all along the aorta from 
its bifurcation up to and through the diaphragm ' No primarv tumor could be 
palpated The right cavity contained 100 cubic centimeters of blood-tinged fluid 
The left pleural space was cleai There were extensive fibrinous adhesions over 
both left lung lobes After the thorax was opened, the lungs remained firm and on 
cut section showed a "sandpaper appearance,’’ with lymphatics and v'enules outlined 
as hard, firm Cords The pleural surfaces also showed cords of firm tissue, and the 
tracheobronchial lymph nodes were invaded and partially replaced by tumor tissue 
The pancreas was completely surrounded by massive cancerous nodes 

On microscopic examination the lungs showed greatly dilated lymphatics and 
partially recanalized thrombi iil the v^eins, both lymphatics and v^eins contained 
masses of tumor cells The tumor tissue vvms foi the most part undifferentiated, 
but manifested a slight tendency toward an acinar arrangement The alveoli were 
inv^aded here and there, but the tumor cells lay laigely within the v'^eins and lym- 
phatics Other abdominal viscera were similarly involved The lumbar vertebrae and 
rib marrow were filled with these neoplastic cells, and tliere was hematopoiesis in 
the liver and spleen 

The pathologist interpreted this picture as that of adenocarcinomatosis, probablv 
arising from aberrant pancreatic tissue in the retropei itoneal spaces 

Summary of Case A 38-year-old single woman gave an eight weeks story 
of pleuritic pain, cough, and wheezing, with sudden onset marked by chills In 
excellent health beforehand, she gave no symptoms referable to disturbances of other 
organ systems Physical examination was remarkable only for cyanosis and the 
signs of asthmatic dyspnea, with minimal consolidation at the left lung base Labora- 
tory data were noncontributory except for one guaiac-positive stool The roentgen 
film showed a fine mottling tliroughout both lungs She died on the fourth hos- 
pital da} vv’lule under intensiv'e therapy vv'ith oxygen and antispasmodics Autopsy 
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sho%\ed a generaUzcd ei\dolympliatic cdi cinoniatosis, probably originating in aberrant 
pancreatic tissue Pulmonary lymphatics and smallei blood vessels were extensively 
invaded bj the tumoi cells 

Discussion 

These two patients belong to that relatively small gioup of cancerous 
subjects presenting diagnostic pioblcms in dyspnea, in whom the respira- 
tory embari assment is so severe that general sj'mptoms, which _under other 
cn cumstances might be attiibuted to malignancy, aie discounted as being 
secondaiy to the lespiratory difficulties The two cases heie lepoited are 
unusual in the hteiatuic because they presented only dyspnea of the asthmatic 
type, otherwise, they are m no way distinct from other cases showing dysp- 
nea due to “carcinomatous lymphangitis” ^ of the lung, and the following 
remarks will stress those features they share in common with the whole 
group rather than those features m which they differ 

Ceinicae Picture 

As a geneial lule, respiratory symptoms in these cases depend primarily 
upon whether the tumor cells have obstructed the smaller pulmonaiy 
arterioles to a degi ce sufficient to cause pulmonary hypertension, or whether 
the infiltration is predominantly endolymphatic and peribronchiolar In the 
former type, described first by Schmidt,^'^ and well reviewed recently by 
Greenspan,® symptoms and signs of iight-sided heart failuie may be the 
presenting features In the latter type, into which category the present 
cases fall, symptoms are more strictly referable to inteiference with res- 
piratory exchange and with the normal activity of bronchial musculature 

1 Age and Sex' Incidence In an analysis of 49 cases from the htera- 
tuie, Wu ® found that 8 per cent occurred in the second decade of life, 28 6 
per cent in the third, 28 6 per cent in the fourth, 20 4 per cent in the fifth, 
6 1 per cent in the sixth, and 4 0 per cent in the seventh decade This col- 
lection of pathological data includes several cases of bronchogenic cancer, 
howevei, which do not properly belong in a group of cases presenting pri- 
marily metastatic phenomena such as that we are now consideimg He 
added five cases of his own, which followed the same age distribution as 
does the larger series, but again he included one case of pi unary carcinoma of 
the bronchus m this group In addition, none of his cases presented pri- 
marily respiratory difficulties, and all of them had other evidences of 
malignant disease In a similarly comprehensive and nonselective review, 
Poppi ’’ found that the average age at onset of all cases was 42 6 yeais, but 
that in those cases with metastases from carcinoma of the stomach the 
average was 38 years 

Wu’s figures show 65 3 per cent of the cases occurring m males, 34 7 per 
cent in females, Poppi gives the incidence as 53 per cent m males, 47 per 
cent in females The discrepancy arises primarily because of the small 
number of cases in each series 
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2 Symptoms and Sjgns 

(a) Dyspnea, severe, unremitting, and progressive, is the most common 
and distressing complaint of these patients It is characterized ^ by a gasp- 
ing tachypnea, usually of 26-45 respirations per minute, and is present when 
the patient is at rest in bed The onset is usually insidious, but it may be 
precipitated by, or occur simultaneously with, an upper respiratory infection 
In an mtei esting case reported by Games ® the initial symptoms were cough 
and dyspnea following the inhalation of large quantities of dust, steadily 
progressing dyspnea was found to result from extensive pulmonary endo- 
lymphatic carcinoma metastatic from the stomach Physical signs m the 
chest have been usually much less striking than the degree of dyspnea would 
seem to wai rant , scattered fine rales, a small hydrothorax, and poor excur- 
sion of the diaphragm are the usual findings In the cases reported here, 
of course, the striking feature was asthmatic wheezing Signs of right- 
sided heart failure may be found in those patients m whom the neoplastic 
infiltration has invaded the arterioles of the pulmonary circulation 

(b) Cough occurs in about 50 per cent of the reported cases, it is dry, 
hacking, frequently paroxysmal, and usually productive of nothing more 
than a little blood-stained froth or dr}^ sticky mucus It is very difficult to 
control by therapy 

(c) Chest pain of some degree is found in 10 per cent of the reported 
cases It IS characteristically pleuritic in nature, and may often be due to 
involvement of ribs or vertebrae witli carcinoma When one considers the 
extensive infiltration of the pleurae encountered histologically in nearly all 
these cases, it is surprising that true pleuritic pain does not occur more 
frequently 

(d) Cyanosis is a variable feature of the disease Case 1 here described 
presented an arterial oxygen saturation of only 81 per cent, which was 
quickly restored to normal upon the administration of oxygen The 
tachypnea is not affected by oxygen therapy, however In several reported 
cases ® “Ayerza’s syndrome” (Montgomery ®) has been produced by exten- 
sive thrombo-endarteritic carcinomatosis, with resulting pulmonary hypei- 
tension This hypertension must be of a significant degree, for most of 
these patients weie young, and possessed presumably good myocardial 
reserve 

(c) A fever of 99 6 to 101° F is exhibited by most of these patients 
when they are admitted to hospitals The temperature cur^.e is not diag- 
nostic or in any way i emarkable 

(/) Weight loss, anorexia, and other nonspecific manifestations occui 
often in the reported series, and the total duiation of tlie illness shows a wide 
variation from case to case It should be emphasized again that most of 
the cases reported in the hteiatuie as showing by autopsy pulmonary endo- 
hanphatic carcinomatosis did not present primarily diagnostic problems in 
dyspnea The latter was often the factor that precipitated hospitalization. 
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but It usually followed two to 15 months of progressive weakness, anorexia, 
and other symptoms due to advanced malignant disease In the group 
with which we are primarily concerned here, dyspnea has its onset within 
four or five months, usuall}' within two months, of the time of hospitali- 
zation The distress produced by the tachypnea and cough over a period 
of several months usually causes inanition adequate to explain moderate 
weight loss and weakness On the othei hand, marked emaciation, 
vomiting, and grossly bloody stools are presumptive evidence of disease 
elsewhere than in the respiratory tract, and patients piesenting these ad- 
vanced manifestations are not ordinarily considered as diagnostic problems 
in the causation of dyspnea 

' 3 Laboi at 01 y Data It ma> be categoi ically stated that the exaimnation 
of bloqd and mine offers little or no information of diagnostic significance 
in these cases There may be a compensatory erythroc3^tosis, and those 
patients in whom terminal bronchopneumonia develops may present the 
features of that disease Examination of pleural fluid, if any effusion is 
present, may demonstrate the presence of tumoi cells 

4 Roentgenological Pictnie The first detailed description of endo- 
lymphatic caicinomatosis as seen on the loentgen film was made by Assman,^® 
who characterized the picture as a pattern of thin lines extending from the 
hilum towards the periphery, with fiequent reticulation The hilar nodes 
are usually enlarged Unless actual nodules are present, the picture is more 
often suggestive than diagnostic, similar findings may be observed in pneu- 
moconioses, miliary tuberculosis, lymphoma, and postinfectious fibrosis 
In a very recent case the roentgen film was suggestive of multiple bronchi- 
ectatic abscesses Signs of right-sided cardiac enlargement may be ob- 
served in those cases with a significant amount of thrombo-endartentis of the 
pulmonary circulation Schwarzraann has recently reviewed these fea- 
tures and has added two new cases 

Pathological Findings 

The usual picture at autopsy has been well summarized by Schattenberg 
and Ryan as follows “The lung is larger, firmer, and more moist than nor- 
mal There is a dilatation of pleural lymphatic channels which causes them 
to stand out prominently, and the lobules of the lung are characteristically 
delineated At the point of intersection of tlie lymphatic channels small 
yellowish-white nodules may be seen On cut section the lung appears 
mottled and similar involvement of peribionchial and perivascular lymphatics 
is seen Small plugs can be expressed sometimes from these involved 
vessels Microscopically, tumor cells are found filling the peiivascular, 
peribronchial, and pleural lymphatics In many cases, tumor cells are also 
found 111 the vessels of the alveolai walls, and theie is often noted an intimal 
proliferation, sometimes elliptical in nature, which more or less occludes the 
arterioles ” 
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Wn® analyzed his collected series for primary foci and found that 73 5 
per cent of his 49 cases had tumors originating in the stomach, 10 2 per cent 
111 the bronchus, 6 2 per cent in the hi cast, 4 1 per cent in the prostate, 2 0 
per cent in the uteius, 2 0 per cent in the sigmoid, and 2 0 ])ci cent in the 
gall-bladder A reiiew of 4,892 aulojisy piotocols at the Peter Bent 
Brigham Hospital discloses that only 96 cases are classified as showing 
significant pulmonaiy metastases from tumors oiiginating elsewhere than in 
the lung Of this group, 30 cases showed metastases which were pre- 
dominant!) endolymphatic m type These 30 metastatic tumors originated 
from tumois primary m the following organs stomach (seven cases), breast 
(seven cases), prostate (four cases), pancreas (three cases), testis (two 
cases), liver (two cases), phaiynx, bladder, appendix, gall-bladder, and 
rectum (one case each) Of the entire group of 30 patients, nine had 
prominent icspiratoiy symptoms, but onty the two cases reported m detail 
here had no other clinical evidence of malignancy 

The pathogenesis of the metastatic processes has been ably discussed 
by Greenspan ® He concludes that metastases to the lung may occur by 
direct extension along venous or lymphatic pathways, and that direct com- 
pression of bionchioles and blood \esscls results fiom invasion of these 
structures by cells lodged in the sui rounding lymph and venous channels 
This theoiy was oiiginall} suggested by Girode,*'* and is opposed to that of 
Schmidt,^'' wdio supposed that tumoi emboli w'ere trapped in the small ter- 
minal arterioles and venules That the lymphatic netw'orks of the lungs 
should be completely filled by neoplastic cells derived from tumoi s originating 
in the abdominal cavity is not surprising w'hen one considers the rich intei- 
lacing plexus of lymph chahnels which drains the thoracic and peritoneal 
cavities Rouviere comments as follows “The subperitoneal and sub- 
pleural networks of the diaphragm are not independent of one another 
Quite the contrary They aie intimately united by numerous lymphatic 
vessels These direct lymphatic communications between the networks 

of the peritoneal and the subpleural surfaces of the diaphragm explain the 
possible transmission of subdiaphragmatic peiitoneal inflammation to the 
pleuia and vice versa “ Rouviere’s observations show that the lymphatics 
of the lungs also communicate with abdominal lymph channels through 
connections with the latei oesophageal and juxtaortic lymphatic netw'ork 
Di inker and Yoffey state “If lymph flow' is obstiucted, as occurs in silicosis, 
lymph will back up into the vessels along the vein, and will be foiced over 
into the subpleural group of lymphatics ” These metastases apparently 
occur more often m younger than in older patients McNeer,^' in a recent 
study of the occurrence of gastric cancer in a group of 501 persons under 31 
>ears of age, noted that the incidence of significant pulmonary metastases 
w'as 10 2 per cent, a figure consideiably gi eater than that found in analyses 
of gastric carcinoma m all age groups 
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PlIYSIOLOGICAE CONSIDERATIOAS 

The mechanism' of dyspnea m these unfoitunate patients is picsnmably 
the resultant of se^eral factors The actual pcimeation of the peiivasculai 
and peiibionchiolai lymphatics by solid coids of tumor cells ma} mechani- 
cally obstuict normal gas diffusion acioss the icspiratoiy epithelium 
Secondly, and piobably more impoitantly, there is almost always an in- 
flammatory 1 espouse around these invading cells, pioducing at first intei- 
stitial edema and hyperemia, and, aftei a peiiod of time, a stiffening and 
inflexibility of both conducting and respiratoiy portions of the respnatory 
tree Thirdly, these same cells, lying adjacent to and frequently invading 
the brondual musculatuie, may actually impan the stiuctural and functional 
integrity of that musculature The effect of all thice factors is piobably 
to keep up a constant stimulation of afferent stretch nerve fibers, the sen- 
sory endings of which are located in bronchial and bronchiolai walls The 
resulting impulses aie cairied into the spinal cord either dnectly by the dorsal 
sympathetic neives, oi pass through the stellate ganglion After ascend- 

ing in the cord to the region of the fasciculus sohtarius, they arouse effeient 
impulses of bronchoconstnction, which are mediated thiough the vagus 
The distended alveoli, edematous and iigid bionchi, and pooi gas exchange 
result in a cycle characterized by the constant leflex inhibition of an m- 
spiratoiy center already depressed by anoxia The hypeipnea and tachypnea 
consequent upon this mspiratoiy inhibition further deplete the blood of 
carbon dioxide, and central chemical legulation of respiration becomes in- 
efficient In the chronic asthmatic, who presents a similar picture, Miscall 
and Rovenstme have shown that interruption of afferent bronchoconstric- 
tor fibeis at the stellate ganglion and at T2, T3, T4, gives a considerable 
degree of relief from the severe gasping dyspnea which so disturbs this type 
of patient In addition to these important reflex factois, the effect of the 
impairment of bronchial contractility and extensibility in itself may be 
inferred from the success Bai ach has reported in treating asthmatics by 
"repeated bronchial relaxation” ovei periods of several days ^ The slight 
response to antispasmodic therapy manifested by the carcinomatous patients 
heie described can probably be attiibuted to irreversible changes in the 
bionchial musculature produced by invasion and inflammatoiy reaction In 
view of the lapidly progressing downward course these patients exhibit, 
heavy sedation is probably the therapy of choice 

Summary and Conclusion 

1 Two cases of endolymphatic carcinomatosis metastatic to the lung 
are reported In one case, the primary cancer was gastric, in the other, 
the primary tumor presumabty arose in aberrant pancreatic tissue 

2 These cases, unlike most other reported cases with the same undei- 
l}ing pathologic lesions, presented signs and symptoms of severe asthmatic 
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dyspnea, not associated with other clinical evidences of malignancy One 
patient had a past history of hay fever Both were treated as asthmatics, 
with negligible therapeutic effect, and both died with then basic lesions 
undiagnosed 

3 A review of the hteiature discloses that the syndrome ought to be 
suspected in any patient, whether young or old, who develops, either sud- 
denly or insidiously, a rapidly pi ogressive tachypnea, associated usually with 
cough, occasionally with cyanosis, and sometimes with pleuritic pain 
Signs of right-sided heart failure ma} be found In most cases, other 
evidences of malignancy may be elicited, but a small number of cases 
piesent only a severe dyspnea, with or without wheezing The loentgen 
film IS occasionally diagnostic, but more often only suggestive Laborator}^ 
data are usually non-specific 

4 A brief review of the clinical, pathological, and physiological features 
of the disease is included 

Grateful acknowledgment is made to Dr C V Z Hawn for Ins suggestions and help 
in interpreting the pathological material 
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“CHOKES”: A RESPIRATORY MANIFESTATION OF 
AEROEMBOLISM IN HIGH ALTITUDE FLYING'’ 

By Ezra V Bridge, M D , Franklin M Hlnry, Pii D , Owln L 'Wil- 
liams, MD , and John H Lawrence, MD , Bokelcy, California 

The tactical success of certain operations in this wai has required air- 
ciaft capable of flying in the stratosphere To keep pace with the accom- 
plishments of the aeronautical engincci, the physiologist has had to study 
man’s tolerance for and means of protecting him from three major hazaids 
of the stratosphere lack of oxygen, extreme cold, and low atmospheric 
pressure The disease produced by exposure to rapid deciease m atmos- 
pheric pressure, such as encounteied m the ascent of aircraft to high altitude, 
IS called aeroembolism or decompression sickness The manifestations of 
this disease are numerous Armstrong ^ has grouped them in order of 
frequency according to S3'Stems structural, dermal, cei ebrospinal and res- 
piratoiy Among these he mentions joint pains, thermal hyperesthesia, 
pruritus, neuritis, paialysis, convulsions, pulmonaiy pain, pulmonary edema, 
cough and expectoration 

Although joint pain is by fai the most fiequent manifestation of aero- 
embolism, respiratory symptoms commonly called "chokes” are alarming and 
sometimes serious disorders, engendered by exposuie to reduced*atmospl,ieiic 
pressure In this article we present the results of studies made on 132 cases 
of chokes occurring m 329 young men making 719 "flights” in a decom- 
pression chamber We have analyzed some of ^ the clinical features of 
chokes, and we have investigated certain factors that might influence the in- 
cidence and severity of chokes, namely altitude, exercise at altitude, severity 
of the chambei test, time of day and age Although these studies have been 
carried out in a low pressure chamber, it is of interest to point out that m a 
recent series of 25 an plane flights at 35,000 feet, we have observed m a 
large group of subjects and ciew members that the incidence and natuie of 
symptoms of decompression sickness aie the same as those observed in the 
chamber at simulated altitudes Foi reasons of security many important 
data could not be included in this article 

Methods 

The experiments weie earned out in a decompression chambei in which 
it was possible to simulate the pressure conditions encountered at any altitude 
All subjects were young male students who had passed a military physical 
examination Except in the preoxygenation studies, subjects used in one 

* Received for publication September 16, 1944 -n 

From the Aeromedical Research Laboratory, Universit\ of California, Berkeley 
The work described in this paper v as done under a contract recommended by the Com- 
mittee on Medical Research between the Office of Scientific Research and Development and 
the Unnersity of California 
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experiment Avere generally not used in another experiment Essential data 

on each experiment are given m table 1 

A 30 second, 10 step-up exeicise onto a mnc-inch stool was used in these 
studies The subjects performed this exercise immediately upon reaching 
altitude and at 21/2 or 5-minute intervals theieafter until they developed 
symptoms severe enough to cause descent or until they had remained at 
altitude for the full test period (90 minutes) When not exercising, they 
sat as quietly as possible m their chairs Ascent to altitude was made at the 
rate of 3,170 feet per minute and constant flow oxygen breathing (99 5 pei 


Table I 

D-ita on Experimental Procedure 


Peak altitude in feet 

38,000 





30,000 

30,000 

33,750 

Corresponding pressure 
in mm Hg 

154 9 

154 9 

154 9 

154 9 

154 9 

225 6 

225 6 

189 0 

Frequency of exercise at 
altitude in minutes 


5 

5 

5 

2^ 

21 

5 

5 

Rate of ascent m feet per 
minute 

3,170 

3,170 

3,170 

3,170 

3,170 

3,170 

3,170 

3,170 

Time of oxygen inhala- 
tion to altitude in min- 
utes 

9 

21 

, 60 

120 

9 

9 

9 

9 

Time of oxygen inhala- 
tion to 10,000 feet in 
minutes 

0 

12 

51 

111 

0 


3 


Time at altitude in min- 
utes 

90 

90 

90 

110 

90 

90 

90 

90 

Number of subjects 

68 

61 

61 

61 

45 

50 

58 

47 

Number of chamber 
flights 

136 

61 

61 

61 

90 

100 

116 

94 


Note Frequency of exercise referred to above and in subsequent tables and figures, is 
defined as the interval between the beginning of each successive exercise 


cent oxygen) was staited as shown above While at altitude, they recorded 
their symptoms on individual flight symptom sheets and rated the intensity 
of symptoms by a nine-point scale A physician interviewed each subject 
at the termination of his flight The 61 subjects in the preoxygenation 
senes each made three acceptable, flights with 12, 51 and 111 minutes of pre- 
oxygenation The time of preoxygenation here refers to the number of 
minutes the subjects spent inhaling pure oxygen prior to ascent and up to 
10,000 feet during ascent Each subject in the other experiments made 
two acceptable flights For the purpose of these studies, an acceptable flight 
was defined as one terminated prematurely by chokes or by joint pain or one 
during which the subject remained the full time at altitude Although 
flights in the 111 minute preoxygenation experiment lasted 110 minutes (20 
minutes longer than all othei experiments), no subject in the experiment 
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developed joint pain or chokes or descended prematurely after 90 minutes at 
altitude 

A small amount of water was placed in the economizer bags of the oxy- 
gen masks to avoid irritation of the respiratory tract by dry oxygen 

Some Clinical Features of Chokes 


In our experience, chokes ai e recognized by three maj'or symptoms chest 
pam, cough and dyspnea Chest pain and cough usually appear together, 
although one or the other often occurs as the sole manifestation of chokes 
Dyspnea appears most frequently m the more sevcie cases and always in 
combination with chest pain or cough The pain is invariably substernal, 
it does not ladiate to the arms, neck, jaw or abdomen It is usually re- 
lieved during descent, though an uncomfortable chest sensation may persist 
for several minutes after reaching ground level The cough is non-pro- 
ductive at altitude and there is no sign of hemoptysis The act of coughing 
does not relieve the desire to cough When established at altitude, the 
cough usually continues during descent, is often intensified during recom- 
pression, and may also last several minutes after reaching ground level In 
rare cases it has endured a few hours Though subjects v ith severe chokes 
may show pallor or flushing, cyanosis has not been observed m our cases 

To initiate the present study, we divided chokes into four categories 
based on severity incipient, mild, moderate and severe The division de- 
pended on clinical judgment and required weighing the amount of pam or 
cough and dyspnea A brief description of each category has been pie- 
sented in a previous report" from tins laboratory Among 132 cases of 
chokes in the present study, 40 were incipient, 43 iverc mild, 33 were mod- 
erate and 16 were severe, 78 per cent had pain or allied abnormal sensation 
in the chest (exclusive of the desire to cough), 50 8 per cent had cough or a 
desire to cough, and 12 1 per cent had dyspnea We observed a pre- 
ponderance of cough without pain among.iiicipient cases, of pain without 
cough among moderate cases and an equal division of pain with and without 
cough among severe cases 

The subjects used various teims to desciibe the pam or allied abnormal 
sensation in the chest (exclusive of the desire to cough) , m order of fie- 


quency, these ivere 

Description 


No Cases 


“Pam” (unqualified) 
"Irritation” 

“Rawness" 

“Burning” 

“ Constriction” 

“ Like breathing cold air” 
“Dryness” 

“Pressure” 

“Aching” 

“As after running a race” 
“Soreness” 

“Sharp” 

“Sick feeling” 

“Fullness” 

“Tickling” (no desire to cough) 


34 
17 
11 
- 9 

9 

6 

5 

3 

2 

2 

1 

1 

1 

1 

1 
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In no case did incipient or mild chokes cause prcmatuie descent Chokes 
caused descent in 25 instances, 13 of which were moderate and 12 of which 
were severe cases Our policy was to remove subjects from the chamber 
when tlieir chest symptoms became persistently uncomfoi table This ac- 
counts for the relatively large number of moderate lather than severe cases 
among those descending with chokes If possible, the subjects wei e removed 
from the chamber before their chokes reached the severe stage 

The subjects in 77 cases of chokes rated their chest pain on a nme-point 
scale Analysis of these scores levealed a progressively greater intensity 
of pain from incipient to severe cases 


Se\ erity of Chokes 

Incipient 

Mild 

Moderate 

Severe 


IvenGc Intcnsitv 
Score for Pam 

0 5 ° 

1 5" 

2 5° 

4 2° 


There was no way for subjects to rate the intensity of their cough Nevei- 
theless, some knowledge of the intensity of cough could be gained from the 
interviews after descent We devised a scale by which to rate its intensity 
from the description in the interviews 


Cough inten 'ity 


Description 


0 ° 

r 

2 ° 


3° 


4“ 


6 ° 


No cough and no desire to cough at altitude or during descent 
Onset of cough during descent 

Desire to cough at altitude, but no cough even with deep 
breathing or after exercise 

Cough with deep breathing or after exercise at altitude, no 
cough at rest with ordinary breathing 
Cough with ordinary breathing at altitude, intensified with 
deep breathing or after exercise, no cough with shallow- 
breathing 

Cough with ordinary breathing at altitude, intensified with 
deep breathing or af ter exercise, but not entirelj' relieved by 
shallow breathing 
Uncontrollable cough 


By this scale the intensity of cough could be rated in 78 cases Analysis of 
the scores revealed no steady progression of intensity as obsei ved for pain 


Se\ enty of Chokes 


A\ erage Intensity 
Score for Cough 


Incipient 1 0° 

Mild 0 6° 

Moderate 2 2° 

Severe 12° 


In general, moderate and severe cases showed a greater intensity of cough 
than incipient and mild cases , one would expect this to be true by definition 
of each category of chokes It is to be remembered that assignment of a 
case of chokes to one category or another depended on clinical judgment the 
assessment of pain, cough and dyspnea From analysis of scores, it would 
appear that pain is most important in judging the seventy of chokes Since 
pain does not appear m every case, consideration must be given to cough and 
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dyspnea We did observe the raie example of severe chokes with uncon- 
trollable cough, but no pain 

Under the conditions of our experiments, there appeared to be a signifi- 
cant though low degree of association between chokes and joint pain 


Table II 


The Association of Chokes and Joint Pam and the Relation of Time of Onset 

of Cliokcs and Joint Pam 





Preoxj 

No 

No 

Cliotcx 

Joint 

Piiii 




Assocn 



Ere 

Rcn ilion 

ClioLo-. 

ClioWc'. 

Chokes 

Chi 

sqinrc 

tion 


Mtitiule 

ciuciicy of 
E'cprct'ic 

1 ime 
in 

No 

Joint 

No Joint 
P un 

Joint 

Pam 

Cocfii 

cient 




Mimit<‘i 

Pam 




Phi 

Association of 


21' 

0 

11 

43 

1 

35 

44 

0 22 

chokes and 

iI 

5' 

0 

40 

52 

5 

39 

12 7 

0 30 

joint pain 

Qyjl 

5' 

0 

30 

44 

1 

19 

7 5 

0 28 


Altitude 

Ere 

qiitncy cf 
Exercise 

Preoxy 

Rcmtion 

Tune 

in 

Minuter 

Choke*? 

b'^forc 

Joint 

Pun 

ClioLcs 

with 

Joint 

Psin 

Chokes 

Tftcr 

Joint 

PTin 

Tot'll 



Relation of time 

38,000 

21' & 5' 

0 


3 

31 

41 



of onset of 

33,750 

5' 

0 


3 

10 

IS 



chokes and 

30,000 

2P &. 5' 

0 

0 

0 

5 

5 



joint pain 

38,000 

5' 

12, 51 
&111 

2 

0 

10 

12 




Total 



11 

6 

56 

73 




Chi-square 




28 3 





Note Allowing 1° of freedom, a chi-squarc of 3 80 is significant at the 5 Mr cent 1 , 

5 4 at the 2 per cent level, and 6 6 at the 1 per cent level I be association ' P / 

a tvpe of correlation coefficient derived from chi square and expresses the o 2;^ 

independent of the number of cases It ranges from 7ero to iinitv and is ca ^ 

The part of the table dealing with time relationships excludes mcipient cases of chokes 
because It appeared during descent and would necessarily follow' the on J P 


(table 2) Subjects who had chokes were also apt to have joint pain Fux- 
thermore, subjects Avith both chest and joint symptoms tended to get chest 
symptoms after joint pains had appeared at altitude (table 2) We were 


Table III 


Repetition of Chokes during a Subsequent Flight 


Altitude 

a 

i Frequency 

1 of 1 

1 Exercise 1 

First Fhglit 

Second Flight 

! 

Chi square 

! 

Association 

Coefficient 

Phi 

With 

Chokes j 

Without 

Chokes 

38,000 

21' 1 

With chokes 

10 

■■ 

2 1 

021 


1 

Without chokes 

9 




38,000 

5' 


11 

15 

4 2 

0 25 




7 

35 

i 


33,750 

wmm 

With chokes 

7 

2 

15 6 

0 58 


■■ 

Without chokes 

4 

34 

i 
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able to demonstrate a significant tendency for chokes to appear during the 
second flight if they had already appeared in the first flight in the experi- 
ment at 33,750 feet (table 3) No significant tendency for chokes to re- 
appear during the second run was demonstrable in the experiments carried 
out at 38,000 feet The number of cases occurring in the preoxygenation 
experiments and those at 30,000 feet were too few to justify analysis 

Influence or Certain Factors on Chokes 

AltUiide and Exercise at Altitude Increasing the altitude produced a 
large difference in the intensity of chest pain, whereas increasing the exercise 
did not alter the severity of chest symptoms The fiequency distribution 
of scores for intensity of chest pain in subjects with chokes at different 
altitudes and varying amounts of exercise at altitude are given in table 4 

Tabie IV 


Frequency Distribution of Scores for Chest Pain in Studies with Altitude and Exercise as 
Variables, Statistical Evaluation of Differences Produced by Altitude and by Exercise 


Altitude 

38 000 

38 000 

30 000 

30 000 

Frequency of Exercise 

21' 

S' 

21' 

S' 



0” 


5 

6 

2 




1° 


2 

4 

1 3 

3 



2° 


6 

5 



Intensity of chest pam 3“ 


7 

- 

- 

- 



4° 


3 

I 

- 

- 



5° 


1 

3 

- 

- 



6° 


1 

1 

— 

— 


Experiments Compared 










Average Difference of 1 

Critical i 

Statistical 





Intensity Scores 

Ratios 

Significance 

Altitude 

Ex 

Altitude 

Ex 





30,000 

5' 

38,000 

5' 

0 95 


2 14 

Probable 

30,000 







2V 

38,000 

2r 

1 72 


4 24 

Definite 

38,000 

2¥ 

38,000 

5' 

0 37 

0 02 

0 67 

None 

30,000 







2V 

30,000 

5' 

0 40 


1 63 

None 


Note Subjects with a score of zero were said to have had no pain according to the inter- 
view after descent The subjects used a nine-point scale by which to rate pain, but none 
recorded chest pam in excess of six degrees 


We observed no case of moderate or severe chokes m the experiments 
earned out at 30,000 feet Furthermore, the total incidence of chokes at 
30,000 feet was much less than at 38,000 (figure 1) We have already 
pointed out that the intensity of pain became progressively greater from 
incipient to severe chokes In general then, the intensity score for chest 
pam might be considered an index of the severity of chokes In terms of 
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intensity scores for pain, the more severe chokes appeared at the higher 
altitudes, whereas increasing the exercise done at a given altitude did not 
increase the severity of chokes 

Seventy of the Chamhei Test If the use of oxygen and the rate of ascent 
are kept constant, two factors will influence the severity of tests in a de- 


THE EFFECT OF ALTITUDE ON 

THE INCIDENCE OF CHESTSYMPTOMS ■■■■■ TOTAL CASES OF CHOKES 
EXERCISE EVERY FIVE MINUTES IJ.-. --I INCIPIENT B MILD CHOKES 

AT ALTITUDE ■■■■■■MODERATEaSEVERECHOKES 



compression chamber (a) altitude, and {b) the amount o exercise per 
formed at altitude A test at a higher altitude with rnore exercise is 
severe than one at a lower altitude with less exercise le arger num e 

Tabt e V 


Relation of the Occurrence of Chokes to the Time of Day 


Altitude 

38 000 

38 000 

33 750 

30 000 

30 000 

Total 

rrequency of Exercibe 

2Y 

5' 

5' 

2J' 

S' 1 

Flights 

With chokes mam 

Without chokes m a m 

With chokes in p m 

Without chokes m p m 
•> * 

11 

18 

25 

36 

16 

IS 

28 

77 

12 

38 

8 

36 

4 

25 

0 95 

3 

14 

3 

96 

3 3 

46 

no 

68 

312 

8 65 

Chi-square 

00 

55 

0 3 

Association coefficient, pin 

0 00 

0 20 

0 05 

0 10 

0 17 

0 12 


of descents with tlie former test reflects its greater seven y sing e 
per cent of descents due to joint pain and chokes as a measure o t le seven y 
of the chamber test, one may deduce the following from gure 
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PERCENT OF SUBJECTS WITH JOINT^ 
PAIN ALSO HAVING CHOKES (OURVE'A*) 
AND PERCENTOFSUBJEOTS WITH 
CHOKES DESCENDING WITH CHOKES 
(CURVE "B" )-lN RELATION TO SEVER- 
ITY OF CHAMBER TESTINTERMS OF DES- 
CENTS DUE TO JOINT PAIN AND CHOKES 


SEVERITY OF CHAMBER TEST 


SYMBOLS 

ALTITUDE 
IN FEET 

FREQUENCY 
OF EXERCISE 

0 

36,000 

e-t 

CD 

38,000 

s 

© 

3 3,7 5 0 

5 

® 

30,000 

Z 

0 

30,000 

5 



Note In the table of symbols in figure 2, the open circle identifying data at 38,000 ft 
with the 2 V 2 minute exercise is m error, the correct symbol is a completely filled circle 
The 30,000, 2 minute entry should read 30,000, 2% minutes 

a As the seventy of the chamber test increases, the percentage incidence 
of chokes among individuals who have joint pain is increased (Curve A) 

h As the severity of the chamber test increases, the percentage incidence 
of descents caused by chokes among subjects who have chokes is increased 
(Curve B) 

^ c As the severity of the chamber test increases, the above curves reflect 
a “law of diminishing returns,” 1 e , the curves tend to level off 

Time of Day In geneial, there was no definite tendency for chokes to 
occur more frequently in the morning than in the afternoon (table 5) Chi- 
square for each of five series of expeiiments showed no significant relation- 
ship between the occurrence of chokes and the time of day The series done 
at 38,000 feet with exercise every five minutes showed a probably significant 
tendency for chokes to occur more frequently in the morning Chi-square 
for the totality of chokes among all five series indicated a significant ten- 
dency for chokes to occur more frequently in the morning, but the effect was 
small 

Age Among 268 subjects, the mean age of those making flights with 
diokes was the same as those making flights without chokes 19 4 years 
-tlence, age did not influence the incidence of chokes in these experiments 
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The 61 subjects used in the preoxygenation studies were excluded from this 
analysis because of the diffeience in experimental conditions Our subjects 
ranged only from 17 to 24 years It is possible that subjects in an oldei 
age group would show a higher incidence of chokes 

Armsti ong ^ has i ecorded the popular theory on the etiology of chokes 
the arrest of gas emboli in venous blood by the pulmonary capillary bed 
The blockage results m discomfCrt m the chest, pulmonary edema, and un- 
productive tough at altitude This may or may not be an adequate theory 
The seiious and incapacitating nature of this syndrome was vividly im- 
pressed upon us when we had the opportunity of observing decompression 
sickness among a group of young men flying m an airplane at 35,000 feet ® 
The following describes the severest case of chokes we have observed, it 
occuried on one of the airplane flights 


Case Report . 

G D K, age 21 (classified as susceptible to bends in the decompression chamber), 
developed mild bends while performing the standard five-minute exercise shortly after 
the airplane reached 35,000 feet After nine exercises he suddenly developed a 
severe cough and became extremely pale He failed to answer questions and his 
cough became more violent Forty-three minutes after reaching 35,000 feet, the plane 
was sent into a fast dn e, because the subject was semicomatose When his mask was 
leinoved at 12,000 feet, his color was ashen, his face was covered with perspiration, 
and he did not respond to questioning until ten minutes later when he regained full 
consciousness at about 10,000 feet The cough continued for one-half hour after 
reaching the ground He was taken to tlie hospital and given supportive treatment 
Till ee hours after the plane landed, he developed a severe frontal headache w nc 
lasted foi eight hours Tiiereafter, he was symptom free and complete y we n 
summary, this young man had severe chokes manifested by constant severe 
and accompanied by lasomotor collapse with moderate shock We won er 
many such seveie cases of chokes might not be observed in tie ecompres i 
chamber, if subjects with chokes were not removed early from tie ciam er 


Summary 

1 Chokes, a respiratoiy manifestation of aeroembolism at high altitude, 
are characterized by three major symptoms chest pain, cougi, an cyspnea 

2 A series of 132 cases of chokes, occurring m a group of experiments 
earned out m a decompression chamber with altitude and exercise as va- 
riables, was divided into four categories incipient (40 cases), mi ( 
cases), moderate (33 cases) and severe (16 cases) mong tie atter wo 
categories, chokes caused premature descent from tie ciam ei in 
inst3,n.C6s 

3 Subjects who had chokes showed a slight tendency to have joint pain, 
also The onset of chokes tended to occur after the onset of joint pain 

4 Increasing the altitude resulted in a significant increase in the incidence 
of cases having intense chest pain Increasing the exercise done at altitude 
had no comparable effect If the intensity of chest pain is accepted as an 
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index of the se\euty of chokes, then Inghei altitude lesulted in more cases 
of moderate and seveie chokes, wheieas doing more exeicise at altitude had 
no significant effect 

5 As the severity of the chamber test was increased, chokes became 
more common m relation to the incidence of joint pain, and the descents due 
to cliokes increased in relation to the incidence of chokes 

6 Chokes occurred with approximately the same frequency m the morn- 
- nig as they did in the afternoon 

7 The mean age of subjects who developed chokes was identical with 
that of subjects having no chokes 19 4 years 
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PRIMARY ATYPICAL PNEUMONIA. 

A CRITICAL ANALYSIS OF 500 CASES ‘ 


By Saul Karpel, Caplam, M C , AU S , Irving M Waggoner, Lt Col , 
M C , A U S , and Oswald S McCown, Jr , Captain, M C , A U S . 


During the past few yeais much has been written concerning non-bac- 
teiial pneumonia This tj'pe of pneumonia has been and still is called by 
various names Acute diffuse bronchiolitis, acute interstitial pneumonitis, 
primary atypical pneumonia, acute pneumonitis, bronchopneumonia, influen- 
zal pneumonitis, disseminated focal pneumonia and benign bronchopulmon- 
ary inflammation are designations that have been used 

Previous leporls of primal y atypical pneumonia have been issued, al- 
most without exception, from arnty hospitals, colleges and health depait- 
ments, in all instances where roentgen~ray facilities weic available, usually 
at no cost to the patient, and the chest film was obtained as a part of the 
routine examination This point is stressed, as it is oui opinion that the 
infection is present in many cases which remain undiagnosed unless roent- 
gen-ray facilities are available and used frequently 

Becoming “primary atypical pneumonia-conscious” is another important 
factor in discovering and diagnosing the condition Our entire hospital 
staff became “pneumonia-conscious” and this undoubtedly resulted m the 
earlier detection of a greater number of cases 


Table I * 
Age — Years 


No 1 

1-10 > ears j 

10-20 yew I 

20-30 years j 

30-40 > ears 

40-50 iears 

Cases 

No 

% 

No 

% 

No 

% 

No 

% 

No 

— 

% 

500 

8 

1 6 

20 

1 

40 

290 j 

58 0 

139 

27 8 

43 

86 

i 


* This table, and those following are shown to denote the number and percentage of each 
physical finding, based on the investigation of 500 cases of primary atypical pneumonia studied 
at the Station Hospital, New Orleans Port of Embarkation, New Orleans, Louisiana 


Etiology The cause of the disease has not been definitely established 
No special studies to determine the causative factor were undertaken by us 
Incidence Little is known concerning the incidence of primary atypical 
pneumonia The analysis of total admissions to this hospital and total ad- 
missions to the medical service alone, demonstrates the incidence experi- 
enced by us Approximately 700 cases of primary atypical pneumonia have 


* Received for publication September 18, 1944 
From the Medical Service, Station Hospital, Ne\v 
Orleans, Louisiana, May, 1944 


Orleans Port of Embarkation, New 
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been diagnosed out of 7,000 admissions to the medical service during the 
time interval analyzed 

Onset The onset of the disease in the majority of cases is insidious 
An analysis of symptoms at onset is presented m table 2 The patient feels 
that he is developing a common cold, and many patients aviII not seek med- 
ical aid for days or weeks We are convinced that many of those devel- 
oping the benign type of disease never report at sick call or are attended by 
a medical officer The more usual initial symptoms of those developing a 
moderately seveie infection will be in the order mentioned malaise, chilli- 
ness, headaches, rhinitis, sore throat and cough, accompanied by substeinal 


Table II 
Symptoms 


No 

Cases 

Acute 

In- 

sidious 

I dull 

Chilh 

1 ness 

Cough 

Produc- 

tive 

Non 

Produc 

tive 

Sub 

sternal 

Pam 

Pleural 

Pam 

Abdom- 

inal 

Pam 


No 


Noj 

% 

Noj 

% 1 

Noj 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

SOO 

129 

25 8 

356 

71 4 

14 

2 8 

218 

43 6 

' 

345 

69 

222 

44 4 

119 

23 8 

99 

19 8 

i 

52 

104 

i 

22 

4 4 


pain or heaviness The complaint of substernal pain or heaviness in the 
chest, we believe, was largely the result of the muscular action entailed by 
excessive cough In slightly more than 10 per cent, the chest pain was 
classified as pleural pain In these the pain was unilateral, associated with 
respiration and cough, and of the "catching” character typical of pleuritic 
involvement In a lesser number of cases the onset is acute with the afore- 
mentioned symptoms developing in a period of 24 hours or less In an 
even smaller number the infection is ushered in with a shaking chill and 
quickly developing prostration In the average case the cough was severe 
and productive in most cases of a tenacious mucoid sputum Blood streak- 
ing of the sputum was relatively common in our senes After a few days 
the sputum usually changed to the mucopurulent type 

The temperature, in the usual case, became elevated and ranged from 
102° F to 104° F The fever was of a septic type with an afternoon and 
night rise to the previously mentioned figures and a fall to normal or nearly 
so by morning The duration of fever is shown m table 3 Over one-half 
of the patients remained febrile for four days Usually patients appear- 
ing alarmingly ill during the night appeared reassuringly well when seen the 
next morning It may be noted m table 3 that certain of the benign infec- 
tions were completely asymptomatic 

Physical Findings The physical findings were remarkable in many re- 
spects The findings most frequently present, m their respective incidence, 
are presented in table 4 The most constant physical finding was rales[ 
which were present at the time of the first examination in approximately 
one-half of our cases By far the largest number were of the “wet” variety 
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Table III 


Fever Duration — Days 


No 

Cases 

1 

0 days j 

1-4 days 

5-9 days j 

lQ-14 days 

over 14 days 

No 

% 

No 

% 

No 

% 

No 

% 

I No 

% 

500 

52 ' 

1 

10 6 

! 

279 

55 8 

141 

28 2 

1 18 

36 

1 

1 

9 

1 8 


Table IV 
Physical Signs 


No Cases 

1 Iminired 

j Percussion 

1 

Ilatsli Breath | 

Sounds j 

Suppressed Breath 
Sounds 

Rates 

No 

% 

No 

% 

No 

% 

No 

% 

500 

125 

25 0 

83 

16 6 

93 

18 6 

j 269 

53 8 


(298 patients received chemotherapy) 


Moist, crepitant rales were the usual type, but in those cases with severe or 
extensive involvement bubbling rales were a frequent finding Less often 
we encountered the dry, piping or musical rales usually associated with the 
bronchial spasm of asthma Percussion impairment was not noted in a 
majoiity of the cases, and the absolute dullness so characteristic of lobar 
pneumonia was rarely present 

In about 4 pei cent of our senes, abdominal pain was the chief com- 
plaint A number of these presented the classical picture of acute appen i- 
citis In a few the picture was so convincing that appendectomy was per- 
formed in full knowledge of the presence of respiratory m ection le 
appendix, m each case, was normal Our observations have led us to be- 
lieve that the abdominal syndrome occurred in those cases in which the 
pneumonic infiltration in the lung came in close proximity to the diaphragm 
A few cases presented abdominal pain which simulated renal disease and a 

very few focused attention on the liver -n i j 

The physical findings were bizarre in many instances Breath sound 
changes resulted in our medical officers incriminating one lung when, m 
many cases, the roentgen-ray disclosed the pneumonic infiltration to be in 
the opposite lung The explanation of this error is obvious Reference to 
table 4 discloses that the breath sound changes, w len present are unpre 
dictable and unreliable Increased, or as we have termed them, harsh 
breath sounds and suppressed breath sounds occur with almost equal fte- 
quency 

A few unusual features are worthy of mention We estimate that ap- 
proximately 10 per cent of our senes presented no abnormal physical find- 
ings Some of this group were very ill and some fell into the completely 
as3’Tnptomatic group The asymptomatic cases have resulted in seveia! 
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amusing incidents It has been oui experience to discover the piesence of 
piimar}' atypical pneumonia m the course of loutine chest films in soldieis 
applying foi Officei Candidate School, who later developed symptoms One 
diagnosis came as a lesult of a misunderstanding- in the loentgen-ray de- 
partment A roentgen-ray of the lumbosacral area had been requested, 
but the technician substituted the chest and a leport of a pneumonic infil- 
tration was submitted A striking example of a completely asymptomatic 
case was found when a soldier was loutmely roentgen-i ayed m an out-pa- 
tient clinic The roentgenologist reported the presence of pneumonia A 
request that the soldier be instructed to return to the hospital foi admission 
was made The soldier was found actively participating m a ball game 
and was completely bewildered when told that he was to return to the hos- 
pital Equally bewildered was the wai d officer as he received a patient with 
no complaints or physical findings 

The almost complete absence of cyanosis, dyspnea and abdominal disten- 
tion deserves mention m contradistinction to the frequency of these findings 
111 lobar pneumonia, especially pi lor to the mti oduction and use of the sul- 
fonamide drugs 


Fable V 


No Cases 

Left 

l.ov.er I 

Right 

Lower 

Left 

Upper 

Right 

Middle 

Right 

Upper 

2 

Lobes 

3 

Lobes 

4 

Lobes 

5 

Lobes 


No 

% 

No 

1 

% 

il 

% 

No 

% 

IQH 

% 

No 

% 

No 

% 

No 

% 

No 

% 

500 


39 6 

264 

52 8 

31 

62 

58 

11 6 

47 

94 

111 

22 2 

11 

2 2 

0 

0 

2 

1 0 


Roentgen-Ray Findings In this report no case has been included which 
lacked loentgen-ray confirmation As previously noted, many cases will 
escape detection unless roentgen-ray facilities are freely used It was com- 
mon m our experience to have the first chest film show increased mai kings 
or increased peritruncal shadows compatible with a respiratory infection 
Subsequent films, after 24 to 48 hours, then registered the' pneumonic in- 
filtration The characteristic finding on the film is a soft shadow radiat- 
ing from the bronchial trunk Involvement of an entire lobe may occur, 
but m the typical case the involvement is limited to a portion of a lobe or 
lobes The density of the shadow and complete lobar involvement seen in 
true lobar pneumonia were infrequently observed m this series The chest 
film was diagnostic, not only of pneumonia, but of atypical pneumonia in 
most cases 

Reference to table 5 indicates the preponderant occurrence of the infec- 
tion in the lower lobes In 52 8 per cent the involvement was m the right 
lower lobe The left lower lobe was the site in 39 6 per cent, right middle 
lobe m 116 per cent, right upper lobe m 9 4 per cent, and left upper lobe 
111 6 2 per cent In 22 2 pei cent two lobes were involved, in 2 2 per cent 
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Zz Z, 

^In the maiontv nf P"eurnoiiic process became evident 

servod 1, ^ of the pneumonic process was ob- 

served by lepeated roentgen-iay examinations Table 6 re^cords tl™ 

Tabic VI 


No 

Cases 


500 


I-tO 

diys 

10-20 diys 

! 20-30 dijs 

30-40 da^s 

No 

% 

No 

% 

No 

% 

No 

% 

197 

39 4 

175 

35 

62 

124 

60 

12 


40-70 dajs 


No 


% 


averrj^rll!! ^‘'solution Although presented 


avf>rao-n i /v . v.w. ^ i.ii.nuu5ii ijicocuLCU aS Ell 

of a nnpim ° o cr the figure as a guide as we have noted the clearing 


process m as little as two days and, conversely, have noted 
the persistence of the process for as long as 60 days 

P'^tidmgs Analysis of the blood cell counts discloses that 
■iTr , cases the leukocyte count was within normal limits 

v\e have aibitranly taken 5,000 as the lowest number and 10,000 as tlie 
ngiest number considered within noimal range Slightly more than one- 
ourth had leukocytosis Usually moderate, the leukocytosis not infre- 
quently reached twenty and thirty thousand In 6 per cent leukopenia was 
present In 35 4 per cent young forms were noted in the differential count 
In 18 4 per cent of the cases study of the blood film revealed increased 
eosinophilic cells This finding was noted more often in counts performed 
later m the course of the illness, and \ve are at a loss to account for the 
manifestation Is it a response to tlie infecting agent, an immune reaction, 
or does sulfonamide administration enter in ^ Excluded from our figures of 
eosinophiha were patients with parasitic infestations Well over 100 blood 
cultures were done before we discontinued this laboratory procedure All 
were negative ' 

Reference to table 7 shows that approximately one-half the cases had 
sputum examinations This number represents but a small proportion of 
sputum examinations done, as in many cases sputum examination was re- 
peated from two to eight times Early in the illness, the sputum is a tena- 
cious mucus, frequently blood streaked After a few days, the sputum be- 
comes mucopurulent Laboratory examinations of the sputum were of no 
In about 2 per cent of our cases a type-specific pneumococcus was re- 
ported In all instances we believe this was an incidental finding and the 
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organism present was not the causative agent The usual report was “no 
pneumococci present,” oi in a moderate numbei of cases, “pneumococci 
present but too few for typing ” 

Albummuiia was noted in about 10 per cent of our cases and micro- 
scopic hematuria m 4 per cent These findings appeared almost entirely in 
patients receiving sulfonamide medication, and we believe they are the result 
of renal in itation from the drug 


1 AnLE VII 
Laboratory 


No Cases 

Leuko 

penia 

Normal 

1 

Lciiko 

C>tOalS 

Eosm 

oplulia 

Sputum 

Exam 

Blood 

Cultures 

Album- 

inuria 

Hema- 

turia 

Youue 

Torms 

(Blood) 


No 

% 







No 

% 



m 






500 

30 

6 

293 

56 6 

1152 

30 4' 

92 

18 4 

245 

49 

141 

28 2 

49 

98 

20 

40 

177 

35 4 


Complications Less than 3 per cent of the patients m the entire series 
developed complications Whether sulfonamide administration i educed the 
incidence of complications we do not know. We doubt that it did The 
pathologic lesions of the disease would seem to provide a fertile field for 
the development of secondary infection Apparently it does not 

Pleurisy with effusion occurred in four cases Absorption of the fluid 
and complete recovery took place spontaneously In two cases lung abscess 
developed Both cases were maintained on sulfonamide medication and one 
healed completely in the surprisingly short period of one month and the 
othei ill three months It was observed that the sputum in both cases soon 
assumed a nonpurulent appearance and never developed the foul odor so 
common in this condition One case developed an interlobar empyema 
Ihe patient’s course was febrile, in spite of sulfonamides, for several months 
and then the temperature returned to normal and the last film showed almost 
complete absorption of the process 

Bronchiectasis was found to be present m almost 2 per cent of the cases 
This finding has proved to be one of great interest and has aroused numer- 
ous questions We have been unable to determine whether the bronchiec- 
tasis preceded the pneumonic process or not We have a strong suspicion 
that an acute bronchiectasis may develop with the infection Certainly 
these patients gave no history of previous cough, productive or nonproduc- 
tive, and It must be assumed that the induction chest film was negative It 
may be that the ease, both to patient and physician, with which the broncho- 
gram can now be made, will result in a greater use of the procedure which 
will clarify the matter It is very possible that early and minimal bronchiec- 
tatic changes, not detectable on the routine chest film, are much more com- 
mon than we presently believe 
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111 connection with bronchiectasis, we have speculated about the possi- 
bility that the changes may be reversible, especially in the cases of acute 
bronchiectasis, if such exist A most lamentable fact is the impossibility 
of follow-up in our cases Certain of the patients suffer a persistent cough, 
which eventually becomes nonproductive Several months may elapse before 
the cough disappears entirely 

A marked asthenia has been observed to follow the infection m a few 
cases It IS possible that this niamfestation is the result of sulfonamide 
medication No complication m the entire senes necessitated any surgical 
pi ocedure 

Diffc) cniial Diagiious The common lespiratory diseases are, by far, 
the most impoitant factors to be consideied m differential diagnosis As 
pieviously noted, the onset of the disease seems to differ little from that of 
the common cold, or grippe Without roentgen-iay examination there is 
no doubt that many cases are termed a “chest cold” or bronchitis, and the 
presence of the pneumonic process remains unknown Differentiating 
atypical pneumonia from lobar (pneumococcic) pneumonia is, except in 
rare instances, not difficult The onset of atypical pneumonia is usually 
insidious and without a chill as opposed to the abrupt onset with chill in 
lobar (pneumococcic) pneumonia Fever is not so marked and not sus- 
tained at a constant level as m lobar (pneumococcic) pneumonia Dyspnea 
and cyanosis are usually not present m atypical pneumonia Sputum is 
mucoid or mucopurulent, not rusty The normal number of leukocytes, 
negative sputum and blood culture, lack of physical signs of consolidation, 
typical roentgen-ray appearance, and lack of response to sulfonamide medi- 
cation which characterwe atypical pneumonia aie furtliei differentiating 
factors 

Our loentgen-iay staff has diagnosed tuberculosis in a few cases in which 
involvement was limited to one oi both uppei lobes Subsequent films show- 
ing resolution of the processes resulted m coirected diagnoses ^ 

A word of caution is inserted to avoid unnecessary surgical procedures 
in those cases presenting the clinical picture of acute appendicitis Where 
appendicitis cannot be definitely ruled out we must, of course, resort to 
operation 

Differentiation from renal disease and disease of the liver is rare y nec- 
essary 

Prognosis The mortality in this senes was but 0 2 per cent Cases 
could have been added to lower this figure It is evident, therefore, that 
the prognosis is excellent The low incidence of complications, excepting 
the cases of bronchiectasis, and the fact that none required surgery but in- 
stead cleared spontaneously, indicates that complete lecovery is the rule 

In table 8 is listed the average number of hospital days for the patient 
This figure is not comparable to hospital days in civilian institutions It 
must be borne in mind that the army hospital serves not only as a hospital 
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for the acute illness, but also as a convalescent institution Soldiers, upon 
discharge from the hospital, must be physically fit for leturn to duty In 
civilian life many of oui cases would not have required hospitalization and 
others would have needed but a short hospitalization period 


Table VIII 
Hospital Days 


No 

4-15 days 

16-30 da>s 

31-45 days 

46-60 da>s 

1 over 60 days 

Cases 

No 

% j 

No 

i 

No 

% 

i 

No 

% 

No 

% 

500 

1 

161 

32 2 

277 

55 4 

45 

90 

12 ' 

24 

5 

1 0 


Treatment There is no specific treatment available Those general 
measures usually employed in treating systemic infections weie used Bed 
rest IS important and essential Adequate fluid intake must be assured, and 
this requires considerable nursing care, the importance of which cannot be 
minimized 

Symptomatic treatment, such as the use of the common antipyretics and 
non-narcotic analgesics for headache, slight pleural pains and other minor 
aches and pains, was freely used Opiates, usually codeine, were used for 
more severe pain and incessant cough In those patients considered seri- 
ously ill, the oitygen tent was used at the first sign of dyspnea or cyanosis 
In our experience small transfusions of whole blood have been of definite 
benefit When possible, the donor chosen was an individual who had recov- 
ered from the disease 

In more than half of the present senes, sulfonamide drugs were admin- 
istered Piactically all of the cases considered seriously ill received sulfon- 
amides and the remainder of those receiving the drug, although not con- 
sidered seriously ill, usually had a rather marked fever In approximately 
half the cases, sulfathiazole was used and in the other half sulfadiazine was 
given Sulfanilamide and sulfapyndine were given m but a few cases 
The initial dose varied from two to four grams,- and the drug was con- 
tinued on a four hour schedule supplying six grams per day The usual 
blood levels were obtained In those patients receiving sulfonamide medi- 
cation, the average amount given was 30 grams 

We are thoroughly convinced of the complete ineffectiveness of the sul- 
fonamides in this infection We have repeatedly observed progression of 
the pneumonic process m the presence of therapeutic blood levels of the 
drugs 

Although not used by us, there are two therapeutic measures which may 
be of value in the critically ill patient One is the administration of oxygen 
under pressure, and the other is postural drainage To one who has in- 
spected the lungs of a patient dying from the disease and noted the flooded 
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condition of the lungs, postural drainage would certainly seem worthy of 
tiial 

It seems pioper to note Iieie that, of the cases receiving sulfonamide 
medication, none suffered a seiious toxic reaction As noted tefore, a num- 
bei manifested lenal irritation by the appearance of albuminuria and mi- 
croscopic hematuiia We presume we have had the usual amount of nausea 
and vomiting and skin i ashes Withdrawal of the diug was the only meas- 
uie requiied in such cases The entire absence of serious toxic reactions 
is attributed to the fact that m all cases caieful attention was given to as- 
sure an adequate fluid intake and urinary output 

Casi Rli'okt 

Ihe patient, white, age 40, was admitted acutely ill with a nonproductue cough, 
fever and geneiahzed aching on day of admission Family and previous personal 
histoiy were irrelevant Initial examination disclosed the temperature 102° F, pulse 
100, lespiratou rate 22, hlood pressuie 114 mni Hg systolic and 60 mm diastolic 
There weie haish bieath sounds and coarse expiratory lales over the entire chest, 
nioie marked on the right There was a moderate leukopenia and on the thud day 
a type IS pneumococcus was isolated from the sputum Roentgen-ray examination 
disclosed a patchy, diffuse infiltiation throughout tlie right lung field The roentgen- 
ray diagnosis was piimaiy, at>pical pneumonia with tuberculosis a possibility Seven 
days later, another roentgen-i av examination showed clearing of the processes in the 
1 ight upper and lovvei lobes 

The couise was satisf actoi y, the physical signs became much less prominent and 
there was loentgen-ray evidence of lesolution of tlie pneunionit process The tem- 
perature fell to noimal on the foiuth day and lem lined so for 48 hours On the 
sixth day, the temperatuie suddenly lose to 101° F, but i.ipidlj letuined to norma 
On the eighth day, dyspnea and light low'ei chest pain developed and simultaneous j 
the temperatuie rose to 104° F Physical signs indicated invoh'ement of the entire 
light lung and lovvei lobe of the left lung Ihe patient appealed ciitical y il Oxy- 
gen administv ation was ineffective The patient became progressively worse an 
death occurred on the fourteenth day Clinically, the immediate cause o eati 

seemed to be an anoxemia , 

Autopsy* Gloss Findings The lungs were voluminous, crepitant and spotty 
There vveie irregular nodules, primarily in the right lung and to a lesser ext«it in the 
left uppei lobe These had a fiim consistenc 3 ', but not that of consolidated lung 
The visceral pleura of the left lung was smooth and glistening, excep or ^I'eas o 
fibrinous and membranous adhesions The cut surface of the eft lung revealed daik 
red, hemorrhagic areas, which had an mci eased density Tiere were aso 
red areas of collapse mingled with yellow, feathery lung tissue le p eura o le 
light lung was a mottled blue and gray The dark blue co apse areas were e 
pressed and often suriounded by bullae of sub-pleural emphysema lere were nu 
mei ous bands of early, organizing membranous adhesions vvhic i, on section, i no 
leveal any demonstrable blood v^essels On section, the upper an ower o es o 
the right lung revealed numerous dark red, hemorrhagic areas of increased density, 
mingled with fleshy, "bright red areas of collapse and yellowish, feathery ernphjsema- 
tous lung tissue The lower trachea and the bronchi of both lungs were filled with 
thick, slimy secretions, the hilar lymph nodes vveie large and succulent 

* Autopsy by Major Alexander Kushner, M C 
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Bacteriological Findings Direct smear and culture of bronchial secietion showed 
a few pneumococci present Diiect smeais of various portions of the lung paren- 
chyma proper showed no hactei la present and gave no growth Culture of the heart 
blood gave no growth 

Microscopic Findings The interstitial tissue of the uppei lobe of the right lung 
including the alveolai septa was thickened and infiltiated primarily with mononu- 
clear cells A rare, pyknotic, polvmorplionucleai cell was seen There vere nu- 
merous large phagocytes laden with blood pigment No fibrin was seen Some of 
the alveoli were empty and weie the seat of a compensatory emphvsema An occa- 
sional large bronchus was partially filled with mucopuiulent exudate Theie was 
also an acute pleuritis with mononuclears predominating The examination of other 
lung areas corresponded 


Summary 

A detailed analysis of 500 cases of primary, atypical pneumonia has 
been presented The insidious nature of the disease, variable physical signs, 
and difficulty in diagnosis without roentgen-ray examination were stressed 
Certain of the cases were asymptomatic Caution was advised in connec- 
tion with the cases simulating acute appendicitis and a brief reference was 
made to the roentgen-ray findings, including sites of the pneumonic process 
and the time required for resolution Under laboratory findings, the leuko- 
cyte level, incidence of early foims and eosinophilic cells, blood culture, 
sputum examination and urinary findings were listed The low incidence of 
complications was noted Differential diagnosis, prognosis and treatment 
were discussed, and the ineffectiveness of sulfonamide medication was noted 
A brief case report of the single death in the series was appended, including 
that portion of the autopsy report dealing with the lungs Further studies of 
this disease, especially efforts to determine the causative agents, are urgently 
needed 


Addenda 

This paper was originally submitted for publication in June, 1943 Owing to circum- 
stences beyond our control it became necessary to resubmit it at this time Since June, 
1943 a number of excellent papers on the same subject have appeared in various medical 
publications In some instances the findings of others have coincided to an amazing degree 
with those reported by us 

PI fb® November, 1943 issue of The Bulletin of the U S Army Medical Department, 
uiaaes^ and Dugan in a paper titled “Pseudo Bronchiectasis Following Atypical Pneu- 
^ problem suggested in our paper 

The rontinued high incidence of atypical pneumonia since our report was compiled em- 
phasizes the importance of further studies and reports of the disease 
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HEPATOLENTICULAR DEGENERATION (WILSON’S DIS- 
EASE) , REPORT OF ONE CASE WITH SEVERE 
PORTAL CIRRHOSIS AND SPLENOMEGALY 


By Harry Freedbcrg, M D , Salem, Massachusetts 

In 1912 Kinnier Wilson described a senes of 13 cases of extrapyramidal dis- 
ease associated with liver cirrhosis His original description was as follows 
“This disease which occurs chiefly in young people, often familial but not con- 
genital or hereditary, is chaiacteriyed by involuntary movements, dysarthria, 
muscular weakness, spasticity, contractures, progressive emaciation, mental de- 
terioration and frequent emotional disturbances This disease is progressive 
and, after a longer or shoi ter period, fatal ” Since then sporadic cases have 
been reported in the literatuie 

Many hypotheses have been advanced as to the etiology of the disease and 
chief among the reviews has been that of Jervis According to an early hy- 
pothesis, the brain lesions aie primai)' and the liver damage is secondary to the 
involvement of ceitam vegetative centers in the hypothalamus Another theory 
holds that the hepatic and cerebral lesions ai e not intei dependent, but rather the 
result of the pathological agent acting at the same time in both the liver and 
lenticular nuclei Accoidmg to a third theory, the disorders of brain and iver 
are both expressions of an heredodegenerative or abiotrophic process las 
also been stated that an underlying constitutional anomaly of meta o ism is re 
sponsible for the changes in both organs A final theoiy and one la is mos 
widely accepted since Wilson gave credence to it in his studies states that tie 
liver IS first affected and that the lenticular lesions follow as the result of the 
action of some unspecified toxin which either originates roin, or is no neu ra 
ized by the damaged liver Waggoner and Malmtid report five cases of ordi- 
nal y acquired liver disorder showing cerebral changes, and compare these with 
two cases of Wilson’s disease They conclude that the involvement of the cen- 
tral nervous system in Wilson’s disease must be regarde as secon arj o la 
of the liver since it can be repioduced both clinically and anatomically in certain 

acquired liver diseases - r ,, , 

Liver function tests have been reported by Sweet in nine cases of this disease 

He obtained conclusive evidence of hepatic dysfunction by various sensiive es s 
The serum colloidal test of Gray, the prothrombin time and the bilirubin excre- 
tion tests were found to be more sensitive indicators of lepatic amage in cases 
of minimal cirrhosis of the liver than the galactose toleiance, broinsulphalem re- 
tention or hippuric acid tests He found that plasma protein levels and tie 
cholesterol ester partition were of little oi no value in detecting hepatic disease 
in cases of hepatolenticular degeneration 

* Received for publication September 13, 1943 
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-- Barnes and Huist have described individuals, in the families of cases of pro- 
gressive lenticular degenei ation, who developed cirrhosis of the liver and ascites, 
and died prior to the development of nervous manifestations 



„ , , , iialcm Hospital 

Fig 1 (above) The spleen (below) The liver 
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Case Report 

A 20-3 ear-old single, Italian female was fust seen m 1935, and Avas closely fol- 
lowed until lier death in 1941 with two admissions to Salem Hospital, and an inter- 
vening admission to the Piatt Diagnostic Hospital She complained of marked ner- 
Aousness, periods of amenorrhea, with coarse tremois of both hands She adjusted 
quite Avell, Avith little progression of symptoms until five years later Avhen she re- 
ported loss of approximately 25 pounds in weight, bleeding gums, increase in her 
nervousness and the development of an abdominal mass She Avas first admitted 
to the Salem Hospital on June 20, 1940 



Fig 2 Cross section of the brain showing the diseased area 


Past History The patient had had measles and mumps when under five years of 
age, without complications or sequelae She ahvays led a fairly restricted life, 
reached the eightli grade, but did not graduate from grammar school The patient 
had ahvays been handicapped by a speech impediment She had abdominal pain 
from time to time over the left side of her abdomen, not associated Avith gastro- 
intestinal symptoms Her appetite was good and she never noticed tarry stools, nor 
coughed or vomited blood 

Family Histoiy The patient's father Avas living and Avell at 57, her mother had 
had a tumor of some kind and died of inflammation of the leg at 37 Three siblings 
were living and well As far as it is known, there Avas no family history of neuro- 
logical disorder or blood dyscrasia 

Physical Examination She was a small, fairly well nourished woman with 
ashen complexion Her face was unattractive because of tlie prominence of her 
jaws and teeth which was so great that she Avas unable to close her lips , the gums 
Avere exposed, hypertrophied and bleeding She Avas flat-chested Breath sounds 
were resonant and vesicular throughout There were no rales or other adventitious 
sounds Heart sounds Avere regular and of good quality, rapid and regular, rate 144 
Blood pressure Avas 124 mm Hg systolic and 66 mm diastolic The heart was not 
enlarged There Avere no murmurs The abdomen Avas greatly protuberant and 
tense A fluid Avave and shifting dullness could'be made out The left side of the 
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abdomen was more piominent than the light, and in the left upper quadrant filling 
most of the left half of^the abdomen there was a large, smooth, firm, slightly tendei 
mass consistent with the spleen The livei ivas not palpable and the liver dullness 
was entirely absent 

Neurological Examination Ihe patient had a constant gun which remained 
relatively fixed The speech was slow and monotonous, and there was some difficulty 
in swallowing The slit-lamp examination shoived no evidence of Kayser-Fleischer 
ling Fundus examination was negative The pupils leacted to light and accommo- 
dation, extraocular movements were normal, cianial nerves were intact There were 
gloss tremois of the head, protruded tongue, tiunk, and tremors of the extended 
hands, which were iiici eased with involuntary iiiorement, especially on the left side 
There was also a slight tremoi of the legs Iheie w'as a Warner’s hand on the left 
The deep reflexes m the upper extiemities weie of the basal ganglia vaiiety, that is, 
with each reflex there was impeifect relaxation fins w'as also tiue to a less extent 
111 the low'd extremities Motoi pow'Ci w'as normal thioughout There was no 
spasticit>, atrophy or hbnlkiv tw'itching Romberg test was negative Plantar 
lesponses were normal There was no disturbance in sensation to pin-pnck, brush 
or tuning fork 

Laboratory work performed at this hospital and at the Pratt Diagnostic Hos- 
pital, where she w'as also studied at a later date, showed the following findings 

Roenigcnographic Findings Esophagus Theie w'cre extensive abnormalities, 
involving the whole length of the esophagus, consisting in tortuous defects of the 
mucous membrane, which changed in w’ldth with respiration The findings were 
characteristic of extensive varicosities of the esophagus Roentgenograms of the skull 
were negative Anteroposterior view's of the long bones of the arms and legs showed 
marked demineralization for a patient of this age, paiticularly in the cancellous 
portions, w'here in some areas it was almost cystic in appearance Anteroposterior 
views of the abdomen levealed a laige tongue-shaped shadow extending down from 
the left costal margin nearly to the crest of the ilium displacing gas-filled loops of 
the bow'el to the right, and through it one could outline the left kidney The left 
iliopsoas border was fairl} clear 

Urine studies were negative for Bence Jones piotem and urobilinogen, and w'ere 
otherw'ise unremarkable 

Blood Studies Blood platelets varied from 200,000 to 400,000 Red blood 
cell counts varied from 3,800,000 to 4,120,000 Hemoglobin was 51-64 per cent 
Blood smears showed some cells well filled with hemoglobin, some showed marked 
achromia, there were a few elongated red cells, a few stippled cells, slight aniso- 
cytosis and poikilocytosis, and polychromatophiha, and 1-3 target cells Reticulo- 
cytes numbered 2 per cent, the hematocrit reading was 34 per cent Bleeding time 
was 3% minutes, clotting time, seven minutes The hypotonic fragility test showed 
a definite change in minimal resistance, complete hemolysis not being present until 12 
concentration of sodium chloride White blood cell count was 8,000, witlr 70 per cent 
polymorphonuclears, IS per cent lymphocytes, 8 per cent monocytes, 6 per cent bands, 
1 per cent eosinophiles Blood sugar was 79 mg per cent, fasting 

Serology Hinton and Wassermann reactions were negative on two tests, Kahn 
reactiop was positive on tw'o tests Blood sedimentation rate in one hour was 13 mm 
by the Westergren method 

_ Ltvei Function Tests The prothrombin time was 35 seconds, cholesterol' 107 
mg per cent total , free, 40 mg per cent, and esters 67 mg per cent Bromsulphalein 
excretion test showed a ^retention of 50 per cent of the dye in an hour Icteric index 
was 12 Blood bilirubin was 1 4 mg per cent total, blood phosphatase 6 0 Bodanski 
units per 100 c c Blood serum proteins were 7 10 gm per cent, with 2 95 gm per 
cent albumin and 4 15 gm per cent globulin The Takata-Ara test was positive in 
four tubes 
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The patients last adnnssioh to Salem Hospital was on April 14 1941 Slie ivas 
readmitted with a complaint of hemorrhages from the mouth, ' associated with 
\omiting and tarry stools of se\cral months’ duration She \\as acutely ill nale ind 
apprehensive The abdomen was enlarged Ihe ankles wet e edematous Pdse and 
respirations were rapid Three days after admission abdominal paracentesis was 



Credit Photo Salem Hospital 

Fig 3 Laceration of esophagus 


perfoimed with the removal of four liters of light, straw-colored, transparent fluid 
of the consistency of water She lapidly became moribund and died on the sixth 
hospital day, April 20, 1941 

Autopsy Examwatiou Peritoneal caviU The peiitoneal cavity contained no 
adhesions There were approximately two gallons of straw-colored fluid The 
appendix was retrocecal and bound down The mesenteiic lymph nodes were 
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slightly enlarged and on gross section many of them were led and hemorrhagic The 
diaphragm was at the fifth nb on the right and fifth interspace on the left The 
visceia weie in appi oxnnately noimal position Theie was no eiideiice of con- 
genital malformation Gastrointestinal tract The esophagus was dissected out 
along Its entile couise and appeared to be distinctly enlarged and bluish gray in 
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Credit Photo Salem Hospital 
Fig 4 Esophagus showing the perforation 



color Upon opening it at a point 5 cm above the cardiac junction, a small per- 
foration of a varix could be seen measuiing approximately 3 mm in diameter 
out of which protruded a small thrombus The esophagus w hen held up to the light 
showed numerous tortuous bluish red dilated veins The stomach contained a large 
amount of brownish red bloody fluid The stomach itself was entirely negative 
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The duodenum, jejunum, and ileum contained fresh blood but showed no morphologi- 
cal lesions The entire laige bowel was negative 

Spleen The spleen weighed 740 giams, was distinctly enlaiged, and reached 
almost to the crest of the ilium Ihe capsule was not noticeably thickened and was 
slate giajisli in color The cut surface was dark led Scraping yielded bloody pulp 
Examination of the splenic vein and artery failed to reveal any thrombus How- 
ever, around this aiea several hemorrhagic Ivniph nodes were found Microscopic 
Sections of the spleen showed a moderate degree of fibrosis of the pulp and engorge- 
ment of the sinusoids, and the Ijmphoid tissue was not unusually hyperplastic 

Livei The liver weighed 675 grams, was small, film, umformlv nodular The 
average nodule mcasuied approximately 2 cm m diametei Theie were no ad- 
hesions between the uppei sui face of the liver and diaphnigm Section through 
one of the nodules showed a brownish led uni vellow cut surface Ihe lobules were 
pooilv dehned and iiiegulai in shape 

Micioscopic 'f here was a dclinitc thinning aiound inanj of the central v'eins 
and the lobular pattern w'as present, although there was not neailv as much portal 
fibious tissue as one might expect There were broad areas of scarring in some 
sections, and in the others the lobules showed only slight vacuolization of some of 
the liver cells A few of the portal areas showed slight increase of stromal con- 
nective tissue 

Bt am The scalp was not remarkable The bones of the skull appeared somevvhat 
thicker than usual and were distinctly soft The thickness of the frontal bone was ap- 
proximately 9 mm , and it was verv red, suggesting marrow The dura was not 
lernarkable The biain itself was distinctly porky and edematous On the left in 
the region ot the nucleus caudatus, there was a gia>ish white area of apparent ghosis 
and some distortion of the lelationships of the niuclei to each other^ The right side 
appeared to be entirely negative The brain weighed 960 giams 

Microscopic Sections of the biain showed no striking changes except in the 
lenticular legions where theie were occasional areas of loss of noimal outline with 
fraying of some of the structures and with occasional foci of giiosis Only an ex- 
tremtli_Kiie large Ai/heimer cell was seen The appe nance of the coiticai cells 
sTiovved no appaienl lesion involving the thud uncle ir lavei 

Discussion 

Duiing the six y'ears that this patient was observed, the neurological signs 
showed only slow progression and the degree of cerebral dysfunction was never 
severe enough s&riously to handicap motor function or muscular c^rdmation 
The degeneiative changes affecting the liver far outstiipped those affecting the 
lenticular nuclei, and death was dnectly related to the cirrhosis of the liver 
Wilson has stated that the latter morbid condition larel}'’, n evei, gives rise to 
symptoms during the life of the patient, and m cases described m the hteraluie 

death has been attributed to the cerebral involvement 

In this case there was a gradual development of severe portal cirrhosis with 
ascites, splenomegaly, and extensive esophageal varicosities At autopsy, the 
hver was less than normal m size and the spleen was approximately five times 
normal Esophageal hemorrhage from a ruptured varix was the immediate 

cause of death , , , 

Liver function tests performed during the yeai before the patient s deatli 
showed severe injury The bromsulphalein test showed a retention of 50 per 
c^nt in an hour The total blood_ cholesterol was diminished, but phosphatase 
was slightly elevated The Takata-Ara test was strongly positive , the pro- 
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thrombin time was slightly inci eased There was a reveisal of the albumin- 
globuhn latio with hypeiglobuhnemia The positive Kahn leaction was ex- 
plained by the hyperglobiihnemia There was^ slightly increased bilii ubinemia 
The bleeding from the gums was probably secondary to the cirrhosis of the livei , 
in which condition purpuia is sometimes very marked The blood showed 1-3 
per cent taiget cells on various occasions, not an mfiequent finding in patients 
with severe liver damage 

The present study does not cast any additional light on the etiology of this 
rare disease One can only speculate as to the reasons for the progression of 
liver cirrhosis and the relative stationary course of the lenticular degeneration m 
this case The theory which Wilson first promulgated, namely, “that the liver 
IS first affected and that the lenticular lesions follow as the result of some un- 
specified toxin which either originates from, or is not neutralized by the dam- 
aged liver,” seems most attractive to the writer of this paper The lenticular 
nucleus, having first been affected, subsequently acquired resistance to the un- 
specified toxin 


Summary 

A case of hepatoleiiticulai degeneiation is described, m which theie was only 
moderate lenticular involvement in contrast to the presence of advanced portal 
cirrhosis, with tremendous splenomegaly Death was caused by esophageal 
hemorrhage 
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HODGKIN’S DISEASE ASSOCIATED WITH 
SCHILDER’S DISEASE' 

By O J Baitman, Jr, MD, Grcichln Squires, MD, and 
S J Tiianniiausi R, MD, Pn D , Bo<;ion, MassacJiuseff’; 

Tun involvetiienl of the iier\ous s^'slcm in HodgKm’s disease has been le- 
poited many limes*’® Certaml)', as Weil states,* it is an infrequent and late 
manifestation and, even then, the involvement of the spinal cord is far more fre- 
quent than that of the cerebrum 

The pathological picture of the involvement of the central nervous system 
by Hodgkin’s disease is still unsettled No doubts can be cast on (1) the proc- 
ess of direct infiltration of the cential nen'ous system from an adjacent gland or 
bone, (2) infiltration of the duia itself, (3) lieinorrliage secondary to the initial 
process, (4) infiltration of periplicral nerves Doubtful, however, is the occur- 
lence and etiology of destruction of nervous tissue in Hodglcin’s disease as a 
diiect result of toxemia 

The following deals with obsciiations of a peculiar neurological involvement 
of a case of known Hodgkin's disease Duiing life this case presented a diag- 
nostic problem as to whether the neurological involvement was a manifestation 
of Hodgkin’s disease or a disease sui gcneiis 

Casi Report 

O W B , a 43-yeai-old single, male needlemaker, was admitted to the Joseph H 
Pratt Diagnostic Hospital on October 25, 1942, because of blindness of two and a half 
months’ duration, mental deterioration, and increasing weakness He was referred 
by Dr Albert Oppenheimer of Laconia, New Hampshire 

Present Illness Two years previously, he had noted a massive gland under his 
left arm This was excised and the pathologist reported the presence of Hodgkin’s 
disease Roentgenographic treatment was given over tlie chest and axilla For ap- 
proximately 20 months befoie the onset of the present illness, he felt fairly well 
' — ^ — In mid-July, 1942, he noticed severe pains across the lumbar ^region At onset, 
the pain was sharp, not accentuated bj coughing or sneezing, and did not radiate 
down the leg He was treated by liis doctor for two weeks, after which he returned 
to work for three weeks Early in August, he noted blurring of vision, and because 
of this, hib glasses were changed After driving to Boston from Laconia to see a 
ball game, he desci ibed the players on the field as slightly blurred and he sometimes 
saw two where there was one His vision became worse and bifocal glasses were 
prescribed, but there was no improvement He was admitted to the Boston City Hos- 
pital September 3, and a diagnosis of diffuse Hodgkin s disease with meningeal iiv 
volvement was made Roentgenographic treatment to the skull was advised, and 
despite nausea and vomiting, he received approximately two treatments a week for 
three weeks with no improvement 

He stated assuredly, as did his mother, that the entire process had been slow and 
insidious No injections or medications liad been given which might produce blind- 
ness 

Past history was very sketchy The patient did not talk with any coherency and 
the information obtained from his mother was non-contributory His past health had 

* Received for publication July 19, 1943 . , c- , , 

From tile Joseph H Pratt Diagnostic Hospital and Tuits College Medical School 



/ 


CASE REPORTS 

been good An appendectoinj had been performed 15 to 20 years befoie There had 
been no injuries, serious disease, diplopia, scotomata, or headaches There was no 
histoiy of an> familial neurological disease or lymphadenitis, and venereal disease 
was denied 

Physical Exaimnahon The patient was blind and confused He could recog- 
nize no objects or forms in front of him, nor could he answer questions rationally 
Temperature 100° F , pulse 115, respiiations 18 Height 5 feet, 6 inches, weight 124 
pounds Results of the examination of the corneae, conjunctivae, and sclerae were 
negative (see neurological examination below) The uvula deviated slightly to the 
left and the tongue showed no papillary atiophy or e\idence of glossitis’ There was 
no salivary drooling The neck showed no glandular or thyroid enlargement The 
chest was clear to auscultation and peicussion The heait rate was rapid and the 
rhythm regular There was a slight, soft, blowing sjstolic murmur over the apex 
A„ was greater tlian P, The spleen was palpable only on deep inspiiation, but the 
liver and kidneys were not felt No tenderness, masses, ascites, or herniae were noted 
On neurological examination, he responded slowly to questions and was slightly dis- 
oriented His speech was very dysarthnc and he did not follow commands The 
pupils did not react to light The eye movements could not be tested The left disc 
appeared atrophic, whereas the right was fairly normal The facial movements were 
good The palate moved to the left, and the tongue could not be protruded Spon- 
taneous movements of all extremities were possible The right arm appeared weak 
The deep reflexes were depressed m the arms Knee kicks were present, but the ankle 
jerks were not obtained in bed Babinski reflex was obtained on the right foot, 
whereas the left was normal He felt pain in both sides Stereognosis could not be 
tested 

Laboratoiy Evaimnatioii The results of the urine examination were negative 
Blood hemoglobin 69 per cent (Sahli), red cell count 4,040,000, white cell count 
7300, the differential count was normal Spinal and blood serological examinations 
were negatne Blood sedimentation rate (Westergren method) was 103 mm in one 
houi Lumbar puncture pressure 275 mm , rise and fall, slow and jerky, jugular 
pressure bilaterally, 400 mm , good rise on deep inspiration and coughing , fluid clear , 
final pressuie, 200 mm , partial block The cell count showed no red cells, lympho- 
cytes numbered 4 5 per cu mm with Unna’s methylene blue No increase in protein 
was found in Tandy’s test The protein content of the spinal fluid was 22 mg per 
cent The results of a gold-sol test were negative, as were the Hinton and Wasser- 
mann tests 

Roentgenogj aphtc examimhon of the skull showed no evidence of any abnormal- 
ity The mediastinal glands in the chest, particularly on the left side abo\e the 
aortic notch, were enlarged 

The patient’s mental deterioration progressed rapidly while he was in the hos- 
pital Death occurred five da>s after his hospital discharge, and was preceded for 
24 hours by total paralysis 

Anatomic Diagnosis A Lymphoblastoma (probably Hodgkin’s) with 1 In- 
volvement of lymph nodes of posterior mediastinum, periaortic, peri-iliac and inguinal 
_ regions, of hilus of lung, liver and spleen, compression of common duct by lymph 
nodes with distention of gall-bladder and icterus of skin and sclera Compression of 
abdominal aorta, aena cava inferior and left iliac artery and \eins 2 Metastases to 
luer and spleen 

B Bilateral atrophy of gray matter of occipital lobes Bilateral degeneration 
and softening of white matter of both occipital lobes extending as far into the sub- 
stance of the brain as the posterior portions of the walls of the lateral ventricles 
Swelling and softening of internal capsule and basal ganglia particularly in the so- 
called post-hmbus Question of \ery slight softening in subcortical white matter in 
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the region of the left patietal lobe, capillary hemorrhage into the posterior lateral 
wall of posterior horn of left lateral ventricle 

C Atroph> ot medial portion of caudate nucleus (bilaterally) adjacent to fo- 
ramen of Munro Abnormally large third ventricle 

D Bilateral c\sts of choroid plexus 

E Degeneration and atrophy of white matter of pons and of white matter and 
olnary bod> of medulla 

F Arteriosclerosis, generalized 

G Pigmentation t brownish) of both lower extiemities, flabby musculature of 
heart 

H Congestion of lungs, livei, spleen and kidne\s 

I Postoperative fibrous adhesions betw’een cecum (site of appendectomy) and 
parietal peritoneum, fibious adhesions between spleen and diaphragm 

Mtci oscopic Examination There was widespread demjelinization, most marked 
in the areas noted in the gross In some areas there was a sti iking gliosis In other 
areas edema and gitter cells dominated the field Changes involving neive cells were 
numerous and apparently depended upon or were secondary to changes affecting the 
myelin There were no lymphogranulomatous tumor nodules in the substance of the 
brain 

The Hodgkin’s lesions noted in the gross w'ere tvpical of lymphogranuloma of the 
Hodgkin’s type 


Discussion 

This case was observed constantly after the diagnosis of Hodgkin’s disease 
had been established by biopsy of a gland and treated with 3840 skin doses of 
roentgen-ray On examination at the Pratt Diagnostic Hospital, he show^ed no 
visible sign of* Hodgkin’s disease except a mediastinal mass demonstrable by 
roentgen-ray only The result of roentgenographic treatment seemed almost 
perfect, as legarded visible manifestations of the disease How'evei, two years 
after the diagnosis of the disease w'as established (by biopsj'’ of the gland), the 
involvement of the nervous system suddenly presented itself The signs and 
symptoms were double vision, impairment of vision, followed shortly by bilateral 
occipital blindness, speech difficulty, agnosis, asyneigia, and progressive mental 
deterioration The possibilities that confronted us m diagnosis were (1) in- 
volvement of the brain by Hodgkin’s disease, (2) a diffuse process involving the 
parenchyma of the brain by inflammation, encephalitis disseminata, (3) a de- 
generative disease as described by Schilder et al (encephalitis periaxialis dif- 
fusa) 

In answer to the first question, we did not feel justified m making a diagno- 
sis of Hodgkin’s disease involving the meninges and brain parenchyma because 
of the symptoms of the patient, namely, double vision, blindness, mental de- 
terioration, agnosis, and asyneigia Lymphomatous involvement of such exten- 
siveness seemingly should be due to large meningeal masses penetrating the 
brain substances Such masses should result m pressure symptoms and should 
manifest themselves by increased spinal fluid proteins, pleocytosis The fluid of 
this case as shown above had slightly elevated pressure (275 mm of water, pro- 
teins 22 mg, and only 45 lymphocytes), a finding hardly consistent with such 
brain involvement caused by meningeal masses The most impressive finding 
m this case was a bilateral occipital-tempoial-panetal-cortical syndrome result- 
ing m blindness and mental deterioration We must admit that some of our 
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neurological consultants thought that such history and TindingS could be con- 
sistent with extension of a lymphomatous process 

In the second possibility, acute disseminated encephalitis, the course is gen- 
erally fulminating in nature and the meningeal signs and spinal fluid findings of 
increased cells and protein are absent in this case However, the clinical pic- 
ture = of acute disseminated encephalitis is so diverse that only the outcome (a 



Fig 1 Low power photomicrograph of occipital area of cerebrum showing areas of 

demyelimzation 


fatal issue is infrequent) and the pathological findings could definitely eliminate 
this possibility entirely 

Acute disseminated encephalitis was described m Hodgkin’s disease by Allen 
et al and by Weil (three cases) In one case of Weil’s staphylococci and 
streptococci were found in the metastatic brain lesions, the second case showed 
a large retropharyngeal abscess which resulted in hemorrhagic foci in the brain 
and spinal cord, tind the third case showed hemorrhagic foci with perivascular 
foci of inflammation 

There was no focus in our case which may have resulted m an encephalo- 
myelitis We believed, however, that the clinical picture in the above case was 
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that of the degenerative disease desenbed by Schilcler ct .d because the symp- 
toms of the patient fitted the end stages of Sclnlder’s disease so perfectly de- 
scribed by Wilson'' “Blind, paialy^ed, incontinent Death is a happ}' end” 

The repotted pathological findings w'cre uniforml> consistent with our diag- 
nosis in that the underlying disease of the brain was not an extension of Hodg- 
kin’s disease or encephalitis disseminata, but a diffuse demyelini/ation process 
with bilateial symmetiical involvement It is not our purpose to discuss here 
the diffeient clinical syndromes which stait with demyelinization and end with 
diffuse scleiosis of the central neivous system as Schilder's disease We wish 
only to demonstiate by this case that a very outspoken condition of demyehniza- 
tion may co-exist with Hodgkin’s disease without signs of that disease m the 
meninges or brain or scan mg lesulting from previous implantations destroyed 
by roentgen-i a}'^ as desci ibed by W eil ’ 

Once again we inadvertently laise the c|ucstion of the pathogenesis of 
Schildei’s disease Is the ctiologv an abiotiophic inhcicnt degenerative process, 
()i as in oui case a dcmyehni/ation that may have resulted fioin the injuiious 
effects of loentgen-iav therapy oi a degeneration resulting from a concurrent 
infection or neoplastic disease ? 

If we accept the abiotrophic degeneration piocess, we must believe tw'o dis- 
eases coexisted m the above reported case (i e , Hodgkin’s disease and periaxialis 
diffusa — Schilder’s disease) This possibility is difficult to conceive because the 
degenerative type of periaxialis diffusa does not progiess as rapidly as the above 
case and generally shows a familial incidence (Wilson) ® 

As regards the demyehnization as a result of roentgen-ray therapy, the patho- 
logic lesions of the above case did not show' the manifestations of brain injury bj' 
roentgen-ray, reported by various authors,^’ ® namely numerous extensive foci of 
necrosis of tissue, fibi osis of the v'essels. and deposition of peculiar homogenous 
substances in the wall of the vessel, consisting of impregnation of t ie e astic 
layer with dust-like fatty material and the development of foam^^^ s in le 
mtima and lumen similar to hyahnization know n sometimes as z leimer s 


colloid degenei ation ” , . , i r 

It would be difficult to conceive, in the face of the above descuption of 
foentgen-ray damage of the brain, that roentgen-ray injury cou pro uce a pic 
ture of Schilder’s disease Our search of the literature levealed no such 

There remains only the possibility that a peculiar piocess caused by Hodg- 
kin’s disease did produce the pathological picture o encep la i is periaxia is 
diffusa (Schilder’s disease) m oui case Such a possibility of a toxin from a 

distant source damaging bi am parenchyma has been postu a e y lapiro, u 

doubted by WeiH and Conybeare ^ The cases of Shapiro did not show the de- 
myelinization in the cerebrum which our case exhibite e c^no o 
case as proof of the fact that lymphogranulomatous tissue of the Hodgkin s type 
can release a noxious agent (toxin ^) which may act upon issue in sue 

a way that demyehnization results, but we can only say t a le case esen e 
offers evidence that this may be a possibility 


Summary 

In a case of Hodgkin’s disease of two years’ duration, there occurred the 
clinical and histological picture of encephalitis periaxialis diffusa (Schilder s 
disease) 
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PRIMARY MYCOTIC ANEURYSMS ’ 

By Samuel T R Rlvell, Jr , M D , Balhmoi c, Maryland 

The extreme rarity of case reports of primary mycotic aneurysms and their 
potential hazard as foci of subsequent infection prompted the author to review the 
literature, summarize the cases to date, and report one of his own In addition, 
it is desired to call attention to the fact that primary mycotic aneurysms, if ac- 
cessible to surgical approach, may be completely eradicated Thus, from the 
standpoint of prognosis they are similar to traumatic aneuiysms rather than the 
far more grave mycotic aneurysms secondary to bacterial endocarditis 

The adjective “mycotic” appears to have been coined by Osier® to signify 
those aneurysms of infectious origin, resulting from the presence and multiplica- 
tion of bacteria within the lesion In subsequent years a special group of dis- 
eases has been called mycoses, but the long usage of mycotic, in the above 
sense, has resulted m its firm establishment in medical literature The term 
“primary mycotic aneurysm” was defined by Crane as "a lesion developing m 
the wall of an artery which is not associated with any demonstrable intravascular 
inflammatory focus, as bacterial endocarditis, or with any in the surrounding 
tissue ” In the opinion of the author the phrase primary mycotic aneurysm is 
synonymous with mycotic aneurysm of extravascular origin, provided the focus 
IS not immediately adjacent to the artery 

Twenty-three cases have been found which appear to have been primary 
mycotic aneurisms (chart 1) In 13 of these cases the authors ®’ ^ 2 , 

23, 27, 28 . SI, 35, 30 gj-g recogHize the primary focus and to demonstrate the 

etiological agent In five instances the authors were able to show 

the pnmary focus, but not the etiological agent In one instance Oliver ® demon- 
strated bacteria in the lesion but failed to give the pnmary focus Holst® 
found gram positive diplococci and cocci in chains in the aneurysmal lesion but 

* Received for publication July 31, 1943 

This work was completed before the author entered the Military Service 
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Chart I 


Author 

Year 

i 

1 

Age 

1 

Sex 

Primary Tocus 

1 

Site of 
Mycotic 
Aneurysm 

Etiology 

Rugc ® 

1905 

12 

M 

Cellulitis left foot 
Osteomyelitis left 
femur 

None 

Left coronary 
artery 

Staphylococcus 
and streptococcus 

Vanzetti 

1907 

G8 

i 

1 

Bronchopneumonia 

None 

Ascending and 
thoracic aortas 
Superior mesen 
tcric artery 

Diplococcus of 
Frankcl 

Scheiier n 

1910 

— 

m 

Plilegmon of leg 

None 

Ascending aorta 

Diplococcus 

Khster “ 

1910 

17 

M 

Gonorrheal 

urethritis 

None 

Ascending aorta 

Gram negatne 

diplococcus 

Koritsclioner '• 

1912 


El 

Phlegmon right hand 

None 

1 Siibclas lan artery 

Streptococcus 

Thayer 

1922 

28 

M 

Gonorrheal (’) 
arthritis Right 
ankle and shoulder 

Old healed 
endocarditis 

■mi 

Gram negatu c 
diplococcus Gr iiii 
positii c coccus 

Liiidaii 

1924 

38 

r 

Acute gonorrhea 
with salpingitis 

Old healed 
endocarditis 

Ascending aorta 

Gonococcus 

Rcifcnslcin ’ j 

1924 

10! 

M 

Epidemic naso 
pharyngitis 

Congenital 
anomalj dc 
sccnding aorta 


Fneumocotciis 

rellcr ” 

1 

1930 

1 

27 


Throat infection 

None 

Celiac artery 

Gram positiic 
diplococcus and 
cocci in chains 

Aschner 

1932 

23 

m 

Gonorrheal arthritis 

Old healed 

Ascending aorta 



Prciom ct al " 1930 48 


M 111 defined pul 
monary disease 


endocarditis 


Pcrianeurvsmal 

pncumococcic 

abscess 



Garland ’s I 1932 


Virgillo « 1935 30 


Eichelter and 1926 
Knoflach « 


Glutton and 1908 78 

Dudgeon ” ® 



Abdominal aorta j Staphylococcus 


Ascending aorta Anthraa mor- 
phologically 


Arch of aorta Gram positive 
diplococcus and 
COCCI in chains 


Arcli of aorta 


Arcli of aorta 


Ascending aorta 
Bifurcation of 
abdominal aorta 


Ascending aorta 
Left subclavian 
artery 


Arch of aorta 


Right gastro 
epiploic artery 


Left femoral 
artery 



None found 


Pneumococcus 
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attributed the primary focus to acute gonoirliea, this probably lepresented a 
streptococcal infection secondary to the primary gonorrheal urethritis and ai- 
thritis Witte ® demonstrated only that the aneurysm in his case was due to an 
infectious process not associated with endocarditis and was not clear whether the 
aneurysm resulted from bacterial growth in the vasa vasorum or from erosion 
from the left mam bronchus Eichelter and Knoflach reported a case with the 
histopathological appearance of a mycotic aneurysm but were unable to culture 
an organism or to find any bacteria in the sections The final case that has been 
accepted was the clinical report by Glutton and Dudgeon of a case of aneurysm 
developing in the left femoral artery three months aftei a right upper lobar 
pneumonia The artery was ligated, but the wound became suppurative and 
pneumococci weie cultuied from the exudate The patient recovered and the 
authors were unable to find any abnormality m the cardiovascular system which 
would serve as the primary focus 

In addition to the 23 cases that have been accepted as piimary mycotic 
aneurysm there are 11 additional reports in the literature that deserve brief com- 
ment Quincke ^ reported a case of aneurysm of the hepatic artery which he 
ascribed to typhoid fever but offered no proof that it was mycotic Gils ^ and 
Hecker ® reported cases with aneurysm of the aorta which they attributed to 
typhoid fever but offered neither proof of the typhoid fever nor proof that the 
aneurysms were mycotic In Jordan’s case ^ there was an aneurysm of the 
ascending aorta following otitis media which he considered to be the result of 
emboli m the vasa vasorum, but this lesion showed no evidence of bacterial in- 
fection Cathcart considered the aneurysm of the femoi al artery to have 
been the result of typhoid fever but offered no proof His case recovered after 
operation In the case reported by Moriani the aneurysm was thought to be 
embolic but the necropsy protocol was not given The clinical report by Jons- 
son of mycotic aneurysm of the hepatic artery following influenza was without 
proof The mycotic aneurysm reported by Gioja was adjacent to a suppura- 
tive process m the lung and was considered to be an aneurysm “per arrosioneum ” 
In the case reported by Lambert and Secretan the aneurysm of the hepatic 
artery followed pneumonia but they gave no other description of the lesion 
Hansmann and Schenken®^ reported a case of aneurysm of the basilar artery 
associated with melitensis menmgo-encephalitis which they called mycotic due 
to Bmcella mehtensis var suis The authors gave no proof that it was mycotic 
and not congenital In Taylor and Reinhart’s case the aneurysm of the right 
common iliac artery was considered to be secondary to the periureteritis pro- 
duced by the indwelling catheter The case reported by Lippincott of dissect- 
ing aneurysm of the abdominal aorta with suppuration had shown a positive cul- 
ture of streptococci from the blood before death From the description of the 
lesion it seems likely that the suppuration took place secondaiy to the old dis- 
secting aneurysm 


Case Report 

A 60 year old unconscious white man was admitted to the University Hospital on 
June 16, 1940 It was learned that the patient had been in good health until February 
of that year when he developed lobar pneumonia of the left lower lobe and was ad- 
mitted to another hospital in an unconscious state His pneumonia was due to the 
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pneumococcus type VII He was treated with oxjgcn and sulfapyndine for five dajs 
when chemotherapy was discontinued because of a rash His recov'ery was slow but 
uneventful Approximately two weeks after the patient returned home, he had a re- 
turn of his cough and weakness During the next foui months he suffeied frequent 
attacks charactei ized by chills and fever, hut in the interv^als between attacks, he was 
able to be out of bed although he was very weak Four days prior to his final admis- 
sion he had a severe chill followed by a fever of 103° F Again the night before ad- 
mission he suffered another severe chill and became unconscious, remaining m that 
state until admission 

As far as could be ascerlaincd fioin Ins f.iniily, the past history and systems re- 
view contributed no othei pertinent data 

Physical examination at the time of admission revealed a slender, elderly white 
male in ui uneonscious state Rectal temperature was 104 6° F , pulse rate 148 per 
minute, and i espirations w ere 32 per minute The skin was hot and dry and without 
lesions 'Hie pupillary leflexcs were present and active, the fundus oculi were within 
noimal limits foi Ins age The mouth and pharvnx were covered by desiccated mucus 
'fhe heart was within normal limits as to size by percussion, the rhythm was regular, 
no murmurs were heard , and tiie blood pressure was 130 mm Hg systolic and 70 mm 
diastolic The lung fields were resonant to percussion, the breath sounds weie vesicu- 
lar and there was slight suppression, with rhonchi at both bases Palpation of the ab- 
domen was without note except that the urinary bladder was four fingers’ breadth 
above the symphysis pubis Rectal examination revealed that the prostate was slightly 
enlarged, but was of normal consistency The neurological examination showed i 
marked cervical rigidity, hypoactive deep reflexes, and a positive Babinski’s sign on 
the left 'Ihe patient failed to lespond to painful stimuli 

Laboiatoiy findings were Hemoglobin 92 per cent (Sahli), led blood cells 47 
million, white blood cells 21,000, polvniorphonuclear leukocytes 94 per cent, lympho- 
cytes 4 pel cent, mononuclear leukocytes 1 per cent, myelocytes 1 per cent Urinaly- 
sis acid in leaction, albumin absent, sugar 3 plus (following intravenous dextrose), 
acetone absent, and microscopic examination negative A serological test for syphilis 
was negative Blood non-protein nitrogen was 33 mg per 100 cc, blood sugar 286 
mg per 100 cc (following intravenous dextrose), caibon dioxide combining power 
45 v'olumes per cent Spinal fluid 320 inillnneters of water pressure, cloudy, 4100 
leukocytes per cubic millimeter, 100 per cent polymoiphonuclear leukocytes, many 
gram positiv'e diplococci which on cultuie and typing proved to be pneumococcus type 
VII , globulin was 4 plus There was no record of a blood culture 

Despite repeated attempts to find the focus for the pneumococcic meningitis, none 
was found The sinuses, ears, and pharynx revealed no abnormalities An endo- 
caiditis was suspected but various examiners failed to find any clinical evidence of 


caidiac involvement , , ^ ^ x 

The patient was given sodium sulfapvridme intravenously and a total of 365,000 
units of type VII antipneumococcus serum together with intravenous dextrose and nor- 
mal saline Consciousness was never regained, and he died on June 19, , 


days after admission to the hospital 

The necropsy was performed by Dr C 
after death The anatomical lesions of note 


G Warner approximately four hours 
were confined to the brain and the 


cardiovascular system , 

The brain weighed 1250 grams The hemispheres were symmetrical Diere was 
a gray purulent exudate covering both hemispheres and associated with moderate in- 
jection of the superficial vessels There was considerable purulent exudate m the 
leptomemnges over the base and especially m the i egion of the cistema magna T le 
basilar arteries showed a moderate sclerotic change Both lateral ventricles were 
slightly and symmetrically dilated and contained purulent exudate on the ependymal 
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sui faces lliere was a massive collection ot pus about the optic chiasm which ex- 
tended laterally into both Sylvian fissures The third ventricle was filled with pus 
The heart weighed 385 grams The epicardial surface was roughened and glazed 
with both fine and coarse fibrin and a few petechiae There w'ere postmortem clots in 
all the chambers of the heait There were no vegetations on any of the valves The 
vail ular measurements w^ere aortic 7 5 centimeters, mitral 10 centimeters, tricuspid 
12 5 centimeters, and the pulmonic 8 centimeters The aorta piesented two saccular 
aneurjsmal dilatations a few centimeteis aboie the aortic ring, each of which meas- 
ured 2 5 centimeters m diameter and was filled w ith laminated thrombi There was 
an abrupt margin betw een the normal aorta and the aneurysms At the bifurcation 
of the abdominal aorta theie was another aneurysm measuring 3 centimeters in dia- 
meter which w'as filled to the level of the surrounding aorta wuth a thrombus which ex- 
tended into the right iliac aitery 

Microscopic sections through the aneurjsmal wall showed liquefaction and de- 
struction of the medial substance with areas of scar and granulation tissue The 
inner surface w^as coated w’lth a thick organizing thrombus that contained focal patches 
of leukocvtes Special bacterial stains ( MacCallum’s) reiealed giam positive diplo- 
cocci 

The anatomical diagnosis was Saccular aneurjsms, aorta, multiple, mycotic, loot 
of the aorta and bifurcation, leptomeningitis, purulent, diffuse, acute fibrinous peri- 
carditis, cloudy sw'elling of viscera, pulmonary congestion and edema, pleural ad- 
hesions, left, anomalous lobulation of lung, right (four lobes) 

Discussion 

In attempting to reconstruct the sequence of events in this case certain facts 
are pai amount a type VII pneumococcic lobar pneumonia, four months of re- 
current attacks of chills and fever, and a terminal type VII pneumococcic 
meningitis 

The absence of know'ledge of an associated bacteiemia in the oiigmal infec- 
tion makes it impossible to trace positively the chronological order of events 
Ho\vever, the knowm facts lead one to the conclusion that the original lobai 
pneumonia gave rise to a mycotic aneuiysm which became the focus foi the 
terminal meningitis It is haidly possible to explain the findings in the case 
without assuming that a bacteremia did exist 

In 1923, Stengel and Wolferth^^ made an extensive leview of the literature 
on mycotic aneurysms and were able to collect only 217 cases, of these, 187 
showed definite evidence of endocardial origin The remamdei w'cre rheumatic, 
aneurysms by erosion and primary mycotic They concluded that mycotic 
aneurysms of intra\ ascular origin may arise in any one of three ways (1) by 
lodgment of infected emboli m the lumen of vessels or m the vasa vasoium, (2) 
by the settling of bacteria on the intima of a vessel oi m the vasa vasorum, and 
(3) by continuity or contiguity of infection from the aoitic or pulmonic valves 
As the scope of this paper is concerned wuth mycotic aneurj^sms of extravascular 
origin, there remains only the possibility of the settling of bacteria on the inner 
surface of a vessel or in the vasa vasorum Unfortunately, which of the twm 
methods was responsible does not readily admit of definite proof One may 
easily theorize from the anatomical arrangement of the blood supply to the aorta 
that the most probable mode of infection was through the vasa vasorum , for the 
volume and velocity of blood flow in the aorta w ould not faA or the lodgment and 
development of bacteria on an undamaged mtima 
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Fiom the above facts and theory it seems that the following was the chrono- 
logical order of events a tjpe VII pneumococcic lobai pneumonia of the left 
lower lobe, an associated bacteremia resulting in the lodgment of pneumococci 
in the vasa vasorum of the ascending aorta and at the bifurcation of the ab- 
dominal aoita, then subsequent multiplication resulting m three mycotic aneu- 
rysms , the periodic i elease of pneumococci into the blood stream from these foci, 
giMiig rise to the periodic episodes of sepsis and finally to the terminal type VII 
pneumococcic meningitis 


CoMMRNT 

The above case brings the total to 24 jjrimaiy mycotic aneurysms m the 
medical hteiatuie In the 17 cases in which the causes weie given, four showed 
two bacterial agents either culturall)’^ or morphologically In six instances the 
pneumococcus was found, in six the streptococcus, in four the gonococcus, and 
in two the staphylococcus In one case an organism inoi phologically indistin- 
guishable from the bacillus of anthiax was demonstrated, and in one lesion re- 
sulting fioni a phlegmon of the leg diplococci were observed In the final case, 
presumably resulting from gonoirhea gram positive diplococci were seen 

Of the 19 cases in w'hich the age w^as stated, 58 per cent occurred in the third 
and fomth decades of life Of the cases in wdneh the sex was noted 82 per cent 
occurred in males The primary focus varied w'ldely and apparently was incon- 
sequential per se Although 69 5 jier cent of the necropsies showed no associ- 
ated mtravasculai lesions, 26 per cent W'eie associated wnth a healed endocarditis 
and 8 7 pei cent occurred in association wntli a congenital abnormality of the 
aoita 

In five cases theie were two oi more mycotic aneuiysms The ascending 
aorta was involved 10 times, the aoitic arch, five times, the abdominal aorta, 
foul tunes, the descending thoracic aorta, twice, the superior mesenteric arteiy, 
twice , the subclavian arter}^ twice , and the celiac, right gastroepiploic, and left 
femoial arteries once each 

In two, or 8 per cent of the 24 cases the mycotic aneurysm was accessible to 
surgical approach, namely in the cases involving the left femoral artery and the 
ng'ht gastroepiploic In the case of the femoral artery it was recognized and 
eradicated by surgical intervention In Cathcart s case,*" although not a 
proved primal y mycotic aneuiysm, the lesion of the femoral artery was success- 
fully removed surgically In 1934, Gage successfully operated on a m3xotic 
aneurysm of the right common iliac arteiy which he considered secondary to a 
healed bacterial endocaiditis 

Primary mjxotic aneurysms present no distinctive symptomatology u , as 
in the case of all other sacculai aneurj'sms, produce their symptoms y size an 
position In addition to the symptoms that they have m common w i i a sac 
cular aneurysms, primary mycotic aneurysms also are associated with some de- 
gree of sepsis This is most frequently manifested by periodic febrile episodes, 
often accompanied by chills and usually with moderate leukocytosis 

Although it IS impossible to give a definite symptom complex for primary 
mycotic aneurj^sms, it is the opinion of the author that the possibilit}^ of their 
piesence should be suspected (1) whenever an aneurysm during its piocess of 
development presents evidence of infection, (2) when an acute infectious dis- 
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ease is piobably the lesvilt of a bacteremia from an obscure focus, especially if 
this was antedated by an illness due to the same bacteiial agent It seems justi- 
fiable to consider a mycotic aneurysm as primary if there is no evidence of an 
endocarditis nor a suppurative process adjacent to the lesion 

Summary 

1 The existence of primaiy mycotic aneurysm as a clinical entity is empha- 
sized and the literature on this subject reviewed and summarized 

2 The impoitance of early diagnosis and surgical lemoval, if possible, of 
pi unary mycotic aneurysms is stressed 

3 A case report of a primary mycotic aneurysm following a type VII piieu- 
mococcic pneumonia is presented 
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ACUTE CORONARY ARTERY OCCLUSION WITH INTRA- 
VENTRICULAR SEPTAL PERFORATION, BERNHEIM 
SYNDROME, AND SUPERIOR VENA CAVA OB- 
STRUCTION, DIAGNOSED CLINICALLY 

By Arthur M Master, Commander MC, USNR, FACP, and Theodore 
B Russell, Lieutenant Commander MC, USNR, FACP 


Case Report 

The patient, age 47, Captain USN, was admitted 4 am June 15, 1942, two hours 
after an attack of severe pfecordial pain The Captain had been in the regular Navy 

herein are the pnrate ones of the renters and 

are not to be construed as official or reflecting the views of the Navy Department or the 
Naval Section at large 
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over 25 years He had had no major illnesses His blood pressui e had been about 
140 mm Hg systolic and 80 mm diastolic Close questioning revealed that two 
years previously the patient had experienced a severe upper epigastric pain relieved 
by bicarbonate of soda and that two months prior to admission he had many mild 
similar experiences It should be noted that this naval officer had performed stien- 
uous duty for some time before and had worked particularly haid a few months 
preceding the present illness By this is meant long hours, considerable traveling 
and irregular habits The morning in question, he had been awakened by epigastric 
distress which soon developed into a severe crushing precordial pain with radiation 
down both arms, tlie pain in the left side being more severe A physician was called 
and found the patient in “semi-shock” and he administered % giain of morphine 
sulphate by hypodermic injection 

Physical examination disclosed a well-developed and well-nourished man His 
muscles were excellently developed The patient was perspiring freeh with a 


6-15-42 6-17-42 6-20-42 



ABC 

P L M , m , 47, Capt U S N Died June 26, 1942 after 11 days illness Coronary oc- 
clusion, anterior and posterior infarction, diffuse pericarditis, ruptured interventricular 
septum, Bernheim syndtome 

Fig 1-A, June 15, 1942 Reveals a regular sinus rhythm with a rate of about 66 per 
minute There are elevations of the RS-T segments in all leads except the third The 
elevation in the chest, or precordial lead is marked and immediately suggests acute coronary 
arte^ occlusion involving the anterior wall of the left ventricle (Also the small polyphasic 
m-shaped QRS m this lead is seen in acute anterior wall infarction due to coronary occlu- 
1 The Q-vvaves in Leads II and III indicate posterior wall infarction The reciprocal 
relatmnship between Leads I and III are clearly shown, namely, elevated RS-Ti, depressed 
RS-Ts, upright Ti, inverted T, 

J'lne 17, 1942 The elevations are present m all leads suggesting pericarditis 
1-C, Jime 20, 1942 Q, has become definite, confirming anterior wall infarction and 
Ui and ya have become larger, confirming posterior wall infarction The RS-T elevation in 
the chest lead has progressed to inverted T-vvaves, a classical change in coronary occlusion 
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6-22-42 


6-23-42 


6-25-42 



D C F 

P L M , m , 47, Capt U S N Continued 

Fig 1-D, June 22, 1942 Now there is auricular flutter with an auricular rate of about 
290 and a ventricular rate of one-half that Right axis deviation has appeared, a not uncom- 
mon occurrence in coronary occlusion 

Fig 1-E, June 23, 1942 A simple tachycardia is present 
Fig 1-F, June 25, 1942 Ta is now definitely inverted 

temperature of 97 0° F by mouth, pulse 88, ‘respirations 20, and blood pressuie 105 
mm Hg systolic and 80 mm diastolic The heart sounds were tic-tac in quality 
and distant There were no murmurs, accentuations, or irregularities The lungs 
were clear The liver was not enlarged 

The initial electrocardiogram taken six hours aftei the onset of his pain revealed 
a regular sinus rhythm, rate 66 per minute, with Q waves in Leads II and III, in- 
version of Tj, and elevation of RST segment in Leads I, II, and IV The electro- 
cardiogi aphic diagnosis was acute coronary occlusion 

The sedimentation rate, Kahn test, and urine examination were normal On the 
second day of hospitalization a leukocytosis of 14,800 was present 

The pain persisted in spite of large doses of opiates, and it was necessary to use 
an oxygen tent with 50 per cent oxygen concentration Nausea and i omiting 
present Because the patient was unable to void, he had to be cat letenze 7 

No pericardial rub was heard, but a gallop rhythm appeared on the second day, and 
suddenly on the evening of the third day a thrill was felt and a loud apical systolic 
murmur was heard for the first time to the left of the sternum at the level of about the 
fourth Intel costal space Diagnosis was promptl}' made of interventricular septal 
perforation The blood pressure was down to 90 mm Hg systolic and 70 mm dias- 
tolic The heart rate rose to about 100 and the temperature to 101 0 F by mouth 
on the fourth day At this time there was a complete disappearance of the left radial 
pulse, and no blood pressure reading could be obtained in this arm This extremity 
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was coldei than the light It was suspected that an embolism had occurred in the left 
brachial or left radial artery The electrocardiogram showed progressive changes 
The RS-T w'a\ es became elevated in all leads and the appeared The elevation of 
the RS-T in all leads w'as interpreted as indicating a massive infarction involving 
both the anterior and posterior surfaces of the left ventricle (Q, and Qj for the pos- 
terior wall and for the anterior) On the seventh day the temperature rose to 
102 0° F bv mouth and remained that high thereaftei The patient began to lose 
ground rapidly and became semi-delinous On the eighth day his pulse was irregular 
and rapid and the electrocardiogram revealed the presence of an auricular flutter, with 
an auricular rate of 290 and a ventricular rate of 145, i e , a 2-to-l flutter Following 
a test dose of quimdine, he was given 1 gram of this drug within the nevt 18 hours, 
and the rhythm returned to normal Right axis deviation finally appeared on the 
electrocardiogram 

On the tenth day, the patient became ratlier cyanotic and the jugular veins dis- 
tended and since there was no marked congestion of the lungs a diagnosis of Bern- 
heim syndrome was made, le, a bulging or herniation of the septum into the right 
ventricle The septal peiforation in a way confirmed this as it indicated that the 
septal wall was weak and left intraventricular pressure forced the wall into the right 
cavity This further caused obstruction with increased venous pressure in the jugular 
veins There was no dependent edema The liver edge was only just palpable, and 
moist rales appealed at the lung bases 

Because the cyanosis became limited to a horizontal line on the upper chest at the 
lev el of the second intercostal space, a diagnosis of superior v ena cava thrombosis vv as 
made The presence of heart failure with the undoubted slowing of the blood stream, 
the probable presence of mural thrombi m the ventricular walls were elements that 
also suggested this condition 

The patient became uncomfortable Ijing fiat A period of Cheyne-Stokes res- 
pirations lasted for about two days 

On the tenth day, the non-protein nitrogen of the blood was found to be 187 5 
mg per 100 c c and the urea nitrogen 140 mg per 100 c c No red blood cells were 
found in the urine The azotemia was thought to be due in part to heart failure and 
partly to the shock and drop in blood pressure and partly to dehydration (the patient 
had perspired profusely all the time in spite of the fact that he was not taking more 
than 1000 c c of fluid daily) In the evening of the tenth day, the patient lapsed into 
fairly deep coma and died on the eleventh day 

Discussion 

The clinical diagnoses were as follows 

1 Coionary arteiy occlusion because of the severe pain, shock, fever, leuko- 
cytosis, drop in blood pressure, diminished intensity of heart sounds with gallop 
rhythm, and a specific electrocardiogram — elevations of the RS-T segment Auth 
progressive inversions of the T-waves, large Q-waves, and a reciprocal relation- 
ship of the RS-T and T-waves, m Leads I and III (figure lA) When these 
electrocardiographic abnormalities are present, they are pathognomonic of a 
coronary artery occlusion 

Ante) 101 wall injaichon was predicated on the presence of a large Q^, and 
postal \or zvall involvement by large Q, and Qs with inverted Tg, i e , Lead 11 and 
III changes In other wmrds, a massive mfaictioii was present since anterior 
and posterior walls of the left v'entricle were both damaged 

2 A peiicaiditts was predicated on the appearance of the RS-T deviations 
with no depressions m the electrocardiogram (figures IB and 1C) 
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3 Septal peifoiation was diagnosed b}'' the sudden appearance of a thrill and 
a loud systolic murmm in about the fourth intercostal space, just to the left of 
the sternum 

A septal peiforation is found onh in ^cvcic coionaiy disease ,^’ " J e , branches 
of both the left and right coronary arteries are involved On the oflier hand, 
because of the patient’s relatively young age, 47, the probability would be that the 
other blood vessels m the body w'ould be onlj’^ slightly or moderately involved ® 

4 The Bcinhcwi syndiomc* as originally described by Bernheim, connoted 
a herniation of the septum into the right ventricle due to increased intraventricu- 
lar pressure m the left chamber This was evident by the swelling of the neck 
veins and the absence of marked congestion of the lungs It was logical to as- 
sume that the septum w'eakened by infarction to the point of perforation w'ould 
easily give -way under the pressure in the left ventricle The interference with 
the filling of the right ventiicle caused back pressure into the neck veins Bern- 
heim made the point that marked congestion of the lungs was absent Probably 
the explanation of this is that the block in return of venous blood to the right 
ventricle prevents engorgement of the lungs which one usually sees in ordinary 
failure of the left ventricle, of which coronarj occlusion is a classical example 

5 Diagnosis of siipcuoi vena cava thiomhosis was based on the cyanosis of 
the head, neck and upper chest above an unusually straight line across the chest 
at about the level of the second intercostal space, fullness of the veins in this 
aiea, the probability of the presence of a mural thrombus on the walls of the 
septum, and possible radial embolism 

The autopsy report, as done by Lt Comdr J S Shaver, MC, U S N , is as 
follows 


AuTOPS-i Findings 

“Genet al Body is that of a w'ell-developed, w^ell nourished adult, white male 
about 47 years of age measuring 73 inches in length and weighing approximately 200 
pounds Rigor mortis is absent, body heat is present, and the body is not embalmed 
The hair is coarse, straig)it, and iron gray in color Several days’ growth of beard 
covers the face and chin Maiked cyanosis is noted about the lips, ears an ace 
The pupils are regular and equal and measure six millimeters m diameter The indes 
are dark gray in color Numerous gold fillings are present in t ie ee i le 
gland is not palpable, and there is no enlargement of the cervical g ands The chest is 
terrel shaped and is bilaterally symmetrical The abdomen is slightly protuberant 
the external genitalia are normal Several venipuncture w'oun s are presen in 

right anticubital fossa , , i 

“Abdotmnal Cavity The panniculus adiposus of the anterior abdominal wall is 

quite abundant and measures three centimeters m thickness The 
are smooth and glistening and free of adhesions le iver 

with the lower border extending foui centimeters be ow accessory 

There is much adipose tissue in the mesenteries and tie ome hand The 

spleen is attached to the h.lus of the spleen by a small 
foramen of Winslow is patent, and the abdominal organs are 

each other j 

“Thotactc Cavity No fluid is present m either pleural space However, d^ense 

fibrous tissue bands extend between the visceral and pane a P e on ^ 

side The pericardial sac is obliterated completely by an adhesive layer of fibri 
The adhered walls are easily separated from each, leaving ragged pericardial and 
epicardial surfaces The heart is enlarged The apex is located 13 4 centimeters 
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from the mid-steinal line in the sixth intercostal space, left Ihe light bordei is 5 5 
cm from the mid-sternal line in the fifth intercostal space, right 

"Lungs The right lung weighs 600 grams and is slightly deci eased in size ihe 
pleura of the entire upper lobe is bound down by dense fibrous adhesions Crepitus is 
completely absent m the lower lobe, which is reddish-purple in color The lung 
parenchyma is very flabby in consistency and there are no areas of consolidation A 



Fic 2 This IS a photograph ot the heart taken at post mortem The cliamber of the 
left ventricle is seen The white arrows show two perforations in the septal wall between 
the left ventricle and the right (behind) Herniation of the septal wall back into the right 
ventricle is obvious 

large amount ot dark serosanguineous fluid drams from the cut surfaces of the organ, 
especiallv the dependent areas 

“The left lung weighs 595 grams and is also smaller than noi mal Thei e are a 
few grayish-white calcified lesions in the apex The lower two-thirds of the organ 
IS gray ish-purple in color and is airless Much serosanguineous fluid drains from the 
cut surfaces of tlie non-aerated portion of the lung 

"Hcmt The heart is enlaiged and in the dissected state weighs 610 grams The 
enlargement is due to a concentric type of hypertrophy and an associated terminal 
dilatation of the chambers All epicardial surfaces are dull and covered hv a moder- 
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ateh thickened layer of ragged, grayish-white fibrinous exudate This exudate is 
easilj'’ SCI aped away by the use of a knife which indicates an unorganired lesion 
Theie is a marked generaJired softening and loss of consistency of the entire mjo- 
cardium The softening predominates in the apical area of both lentricies, particu- 
larly the left chamber Sections through this mfaicted area reveal a mottled myo- 
cardium, and the muscle wall in the apical area measures only eight millimeters in 
thickness A rather widespiead mural thrombus is attached to the wall of the endo- 
caidium, and is firmly fixed in situ Of particular interest is the marked deviation or 
heiniation of the muscular portion of the interventricular septum toward the right 
side of the heart The greatest deplacement of the pale, necrotic, friable septum to- 
waid the light is at least 2 5 cm from its original position This displacement is so 
marked that the septum almost touches or lies against the inner surface of the right 
\entiicuiai wail, with marked encroachment upon the cavity .of this chamber Gentle 
removal of the septal thrombus in the left ventricle reveals a ragged perforated lesion 
in the septal wall which is located near the posterior margin of the septum and meas- 
ures 13 by 6 mm The edges of the hole evagmate toward the right ventricular 
cavity The mural thrombi in the two ventricular cavities are connected with each 
other by a connecting fibrinous clot through the septal defect A second smaller 
perforation is present in the anterior portion of the septum, and white mural thrombus 
IS attached to the atrial wall, and from this mass of partially organized fibrin arises a 
mixed antemortem or terminal thrombus which passes upwards to enter the lumen of 
the superior vena ca^a with maiked encroadiment upon the lumen Serial cross sec- 
tions of the coronary system are made for detail study of the lumen of these vessels 
The w'all of the left coronary fiom its aortic orifice to its bifurcation is quite rigid 
due to calcium salts deposits, and the lumen is quite narrow The narrowed lumen of 
the descending bianch of the left artery is completely obliterated by a reddish-brown 
antemortem thrombus which extends from the bifurcation throughout its entire length 
Even the blanches of the vessel are occluded The circumflex branch is also occluded 
by an antemortem thrombus from the level of the bifurcation to a point 3 5 cm below 
the origin of the vessel There is a high degree stenosis of the right coronary orifice 
w'lth the lumen measuring less than 0 5 mm in diameter Although the lumen of the 
vessel IS narrowed, no thrombi are found in this artery The cardiac measurements 
are as follows Apical left ventricular myocardium, 8 mm , left ventricular myo- 
cardium near the base of the heart, 14 mm , right ventricular myocardium, 6 mm 
aortic valve, 7 5 cm , pulmonary 8 5 cm , mitral valve, 10 cm , and tricuspid valve, 
140 cm 

“Vascnla) System A few atheromatous ulcers and many atheromatous and 
atherosclerotic plaques are visible in the intima of the abdominal portion of the aorta 
above the bifurcation of this vessel The peripheral vessels are hardened and easily 
palpable The coronary lesions are described under the paragraph of the heart 

“Gevito-U^ tvary System The right kidney weighs 195 grams after removal o 
the capsule Of interest is the position of the origin of the proximal end o t e 
ureter from the pelvis of the organ ' The uretero-pelvic junction is situated at a 
higher level than the normal, and there appears to be an acute angulation o ^ ® junc- 
tion, which produces a kinking deformity The pelvis appears dilate e capsu e 
strips with ease from the cortex revealing a moderately smooth cortica sur ace o 
retention cysts are visible, and there is only a minimal stellate scarring The cortex 
measures five millimeters in thickness The calyces and pelvis are moderately diated, 
which IS apparently due to a mechanical obstruction due to the high take-off of the 
ureter from the pelvis The ureteral Ipmen is of normal size below the uretero-pelvic 
junction The left kidney weighs 205 grams and is normal in size and shape The 
cortex IS similar in appearance to tliat of the right organ The calyces, pelvis and 
ureter are normal The urinary bladder contains 80 c c of clear straw colored urine, 
and the mucosa is normal The prostate is soft and normal in size and consistency 
The seminal vesicles are not remarkable ” 
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Microscopic Examination 

“Hcmt Sections through the apical m 50 caidium show areas of coagulation 
neciosis with complete disappearance of the cell nuclei and vacuolation of the muscle 
cytoplasm Adjacent to this recent area of ^infarction is an aiea in which the myo- 
cardial fibeis have been replaced by highly' vasculai ized fibioblastic stroma Many 
fat cells aie located deeply in the fibrotic myocardium Partially organised fibrin 
containing enmeshed led and white cells adheres to the endocardium of both right and 
left ventricles Cross sections through both left circumflex and left descending 
branches of the left coionary show' a thickened hyalinized mtima infiltrated with 
calcium salts and cholesteim ciystals The narrowed lumen is filled with a partially 
organized thrombus In summary, the heart lesions are representative of coronary 
thrombosis, wuth both old and recent infarction of the myocardium supplied by the 
involved vessels 

"Lungs Many of the alveolar spaces are filled with fluid and laige macrophages 
containing engulfed degenerated blood pigment The capillaries of the alveolar septa 
are dilated and stuffed with blood The pleural surfaces m the right apical area are 
thickened by fibrous tissue bands , there is no evidence of pneumonia ” 

“Final Pathological Diagnoses Piimaty Heart Coronary thrombosis (both 
branches of left artery, i e , left anterior descending and left circumflex branches) 
Massive cardiac infarction, recent and old Diffuse myocardial fibrosis Fatty in- 
filtration Ruptured interventnculai septum Deviation of the septum to the right 
with encroachment upon right ventricular cavity Mural thrombi, both ventricles 
Mural thrombus, right atiium with extension into oiifice and lumen of superior vena 
cava producing superior vena cava stasis Cardiac hypertrophy and dilatation, 610 
grams Generalized fibrinous pleuritis 

"Secondary Lungs Fibious pleuritis, apical, right Healed apical tubercles, left 
apex Hypostatic congestion and edema, marked Kidneys Chronic passive con- 
gestion Hydronephrosis, right Mechanical kinking of right ureter (high take-off) 
General Obesity Arteriosclerosis, moderate 

"Cause of Death Coronary thrombosis ” 

Conclusions 

The clinical signs, the circulatory dynamics and the electrocardiograms are 
described wdiich led to an antemortem diagnosis of acute coronary occlusion with 
massive infarction of the anterior and posterior walls of the left ventricle, peii- 
carditis, perforation of the intraventricular septum, Bernheim syndrome of 
herniation of the septum into the right ventiicle'and, finally, superior vena caval 
thrombosis The cause of the marked azotemia during the last days of illness 
was not clear, but was thought probably to be due to renal insufficiency caused 
by prolonged shock 
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THIOURACIL 


1 HE inlioduction of ihiouracil as a therapeutic agent constitutes a real 
advance in the treatment of hyperthyroidism Although a great deal re- 
mains to be learned about the action of the drug, observations which have 
already been made are sufficient to piove its potency and to indicate some 
of its limitations and dangers In this number of the Annals or Internal 
Medicine we are presenting reports regarding the clinical use of thiouracil 
by Palmer ^ and by Baitels," from the standpoint of the internist and surgeon, 

1 espectively 

The clinical use of thiouracil by Astwood ^ and by Williams and Bissell * 
was suggested by investigations in which goiter had been experimentally 
produced in animals It had been shown by various observers that the feed- 
ing of Brassica seed to animals resulted m the production of goiter Ken- 
nedy,® suspecting that the active substance in the seed was a derivative of 
thiourea, demonstrated that the lattei substance was actively goitrogenic 
Astwood ° tested a large number of chemically related substances, and found 
that thiouracil was the most active of all The sulfonamides exert a similar 
but quantitatively less marked effect 

The thyroid glands of animals treated with thiouracil show marked 
hypeiplasia with tall columnar acinar cells, and a diminution of colloid 
They aie very vascular The content of iodine and thyroxin is diminished, 
and they absorb relatively little iodine when the latter is administered The 
basal oxygen consumption is diminished There is a retardation of growth 
in young animals Histological changes in the pituitary gland have been 
described, similar to those which follow thyroidectomy The pituitary 
gland IS concerned m some way with the action of thiouracil, since tlie latter 
does not excite goiter formation in hypophysectomized animals The most 
definite direct action of thiouiacil, however, is in some way blocking the 
absorption of iodine by the thyroid and inhibiting the production of thyroxin 
It does not inhibit the action of thyroxin which has alieady been formed or 
which IS administered The physiological changes which it produces thus 
resemble those following subtotal thyroidectomy 

In man the effects of thiouracil appear to be similar to those observed 


^ Palmer, M Virginia Hyperthyroidism and thiouracil, Ann Int Med, 194-}, xxii, 335 
2 Bartels’ E C Use of thiouracil m the preoperative preparation of patients with 

severe hyperthyroidism, Ann Int Med , 1945 , nnii, 365 

s Astwood, E B Treatment of hypertliyroidism with thiourea and thiouracil, Jr 

Am Med Assoc, 1943, cxxii, 78 ^ r ^ 

4 Williams, R H , and Bissell, G W Thiouracil in the treatment of thyrotoxicosis. 

New England Jr Med , 1943, ccxxix, 97 

'■Kennedy, T H Thioureas as goitrogenic substances. Nature, 1944, cl, 233 
° Astwood, E B The chemical nature of compounds which inhibit the function of the 

thyroid gland, Jr Pharmacol and E\per Therap, 1943, Ixxviii, 79 
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m aummls Theie is cellular hypeiplasia of the thyioid, with inci eased 
vascularity and diminished colloid In the mannei in which it has been 
administeied in human cases of thyroid disease, howevei, it has caused 
relatively little gioss increase in the size of the gland Theie may be a 
moderate increase in size, but usually this is transient and is followed by a 
slow decrease if treatment is continued The hyperplasia is generally at- 
tributed to stimulation by the thyrotropic hoimone of the anterioi pituitary. 
The formation and action of the latter is no longer controlled, as it normally 
IS, by thyroxin, since the production of thyroxin by the thyroid has been 
inhibited Several observers, including Palmei, have leported favorable 
clinical results from the administration of small doses of thyroxin oi desic- 
cated thyroid with tlnouracil This seems to lessen the tendency both to 
excessive hyperplasia of the thyroid and to the development of exophthalmos 
and other ocular disturbances which are also a result of the action of the 
thyrotropic hormone 

The absorption and elimination of tlnouracil and its distiibution in the 
body tissues have been studied extensively by Williams and his associates ® 
It IS absoibed rapidly from the stomach and upper part of the small in- 
testine, appearing m the blood in substantial concentration within IS to 30 
minutes About 15 per cent of therapeutic doses appear to be destroyed 
before absorption, and none is detectable in the feces About a third of 
that administered is excreted m the urine, a large proportion within a few 
hours The balance is distributed widely through the body tissues, but in 
varying concentration, the highest being found m the pituitary, thyroid, 
adrenals and bone marrow (leukocytes) Most of the circulating tlnouracil 
is concentrated in the red cells It is altered or destroyed quite rapidly 
in the tissues, nearly all being eliminated within 24 hours The drug leaves 
the blood rapidly, and to maintain a reasonable concentration, the quantity 
administered daily should be divided into at least three doses 

Williams ® has recently reviewed the clinical results obtained by the use 
of tlnouracil m about 300 cases, of winch 174 were treated by him and his 
associates, and the others were collected from the literature From the 
study it seems clearly established that if the drug is tolerated, the basal 
metabolic rate can be lowered to the normal range and the clinical symptoms 
relieved m practically every case, either of diffuse hyperplasia or toxic 
adenoma Palmer emphasizes the point that clinical imprpvement may be 
well marked after one or two weeks of treatment, before theie has been 
any notable change in the basal metabolic rate The time lequired for the 
rate to reach normal was about five weeks on the average (Williams) or 
about one day for each per cent of elevation of the basal metabolic rate 


R H , ICay, G a , and Jandorf, B J Thiouracil Its absorption dis- 
tribuJ;ion and excretion, Jr Clin Invest, 1944, xxni, 613-627 ’ 

WiLUAMs, R H Further studies of the absorption, distribution, and elimination of 
tlnouracil, Jr Clin Endocrinol, 1944, n, 385 ciiminauon ot 

Int Med^\^944^l3^,v^479'^”^‘*'^’^‘^°‘^ Particular reference to thiouracil, Arch 
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(Baitels) In patients who had previously had substantial treatment with 
iodine, a much longer time was required As the basal metabolic rate falls, 
the dose is i educed A small daily maintenance dose is lequired, but if this 
IS given the effect can be maintained, apparently indefinitely 

It IS not yet known whether or how often “cure” may be anticipated, 
m the sense that theie will be no recurrence of hyperthyroidism after treat- 
ment IS stopped When treatment has been continued for only a few 
weeks, i elapses have usually occurred Several patients who had been 
tieated for many months, however, had remained well for several months 
after treatment was stopped Others subsequently relapsed 

Baitels’ - recent work indicates that thiouracil is of great value m prepara- 
tion of patients for operation Thiouiacil has manifest advantages over 
iodine 111 patients who tolerate it, m the relative certainty and indefinite 
persistence of its action, even though a longer period of preliminary treat- 
ment IS required Patients do not “escape” from its effects The technical 
difficulties encountered at operation m patients prepared with thiouracil 
appear to be laigely eliminated by administering iodine for a short period 
before opeiation, after improvement has been obtained with thiouracil 

The grave drawback to the use of thiouracil, and one which may seriously 
luTiit Its applicability, is to be found m the toxic reactions which it occa- 
sionally produces Reactions of varying severity have been reported in 
about 10 per cent of the cases treated, appearing usually during the first 
five weeks Among the symptoms noted are fever," cutaneous eruptions, 
gastrointestinal disturbances, jaundice, edema, enlargement of the salivary 
glands and lymph nodes, thrombocytopenia, leukopenia and agranulocytosis 
Most of these symptoms have subsided promptly after the drug was stopped 
In some cases it has been possible to resume treatment later with smaller 
doses, but in three cases reported fever recurred promptly when a subsequent 
dose was given Marrow injury, however, is more serious and may prove 
fatal if It is not recognized promptly and if agranulocytosis develops The 
frequency of this complication is not known, and it will probably vary with 
the care with which the patients are supervised Williams observed two 
cases in 174 cases treated 

Lesser degrees of leukopenia are more common Palmer observed nine 
cases in hei series, but was able to lesume treatment later in all of them, 
after an intermission It seems questionable how often this will be possible 
In some cases, at least, there appears to be an individual hypersensitiveness 
to the drug 

Bartels" noted three cases of leukopenia among 119 cases, one of whom 
had mild angina It is important that in two of these cases, the leuko- 
penia appeared only after protracted treatment (eight and 10 months, 
respectively) and while receiving small doses of thiouracil (0 6 gm a week, 
and 0 1 gm every other day) All recovered promptly when the drug was 
stopped, but no statement was made as to whether a resumption of treatment 
was attempted 
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Anothei theoretically possible clanger is suggested by the obseivations 
of Bielschowsky He found that in lats the administration of thiourea 
together with a chemical carcinogenic agent (2-acetammofluoiine) lesulted 
in the development of malignant tumors in the thyroid, although this did not 
occur if only one of the substances was given The hypei plastic tissue of 
the thyroid m human cases treated with thiouracil might be similarly sus- 
ceptible to the action of intrinsic or extiinsic carcinogenic agents, if such 
were present 

These facts indicate that thiouracil is a potentially dangerous drug which 
should not be used at present except in patients who can be closely supei- 
vised, particularly with reference to their leukocytes and platelets Further- 
more, this supervision cannot be relaxed after a few weeks or months of 
treatment, even though the incidence of such reactions is then less With 
such care, thiouracil apparently constitutes a reasonably safe and highly 
effective means of controlling hyperthyroidism, at least temporarily To 
what extent it may supplant thyroidectomy m treatment can be determined 
only after much more study In cases with adenomata or with a notably 
enlarged abnormal gland, thiouracil has little effect m reducing the size of 
the gland, and operation will usually be necessary In cases with simple 
diffuse hypei plasia, considerable reduction m size may eventually be obtained 
However, we do not yet know the relative mortality m groups of patients 
treated in these two ways We do not know what the end result of thiou- 
racil treatment may be, whether it is eventually curative in the strict sense, 
or whether it must be continued until spontaneous recoveiy takes place, nor 
do we know in either case how long this period of treatment must be There 
is manifestly need for more investigation, for many more facts In the 
meantime, we may hope that some less toxic substitute for thiouracil may 
be found 

10 Bielschowsky, F Tumors of the thyroid produecd by 2-acctylaminofluoniic and al- 
blthiourea. Bnt Jr Exper Path, 1944, xxv, 90 
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J he Pathology of Iiitiiual Diseases Fouith lidition Bv Wiiiivm Bo\n, MD, 
LL D , M R C P Ed , FRCP, Lond , Dipl , Psych , F R S C 857 p.iges , 
24 X 15 5 cm 1944 Lea &. Febiger, Philadelphia Price, $10 00 


The fourth edition of this \olunie maintains the stand, ud of excellence achieved 
by previous editions Considerable new material has been added including, among 
others, discussions of disseminated lupus crythem.itosus, primary at\pical pneumonia, 
Meigs’ s>ndionic, alloxan di.ibetes, cystic fibrosis of the pancreas, the Rh factor in 
eiythroblastosis fetalis, etc Ihroughout the book an effort is made to correlate 
pathology and pathologic.il physiology with the clinic.al manifestations of disease 
The result is an eminently read.ihlc book with not too much of the austerity of the 
text book The illustrations arc numerous and well chosen Carefully selected 
bibliographies aic to be found at the end of each chapter The book can be highly 
recommended 
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Books received duiing January are acknowledged in the following section As 

far as pi actic.ible, those of special interest will be selected for review later, but it is 

not possible to discuss all of them 

Aids to Clmtcal Pathology By David Haler, MB, BS (Hons) Lond, DCP 
London 358 pages, 16 5 x 10 5 cm 1944 Williams and Wilkins Company, 
Baltimore Price, $2 00 

Aitcnal Hvpe) tension Its Diagnosis and Ticatnicnt By Irvine H Page, MD, 
and Arthur Curtis Corcoran MD 352 pages, 21x14 5 cm 1945 The 
Year Book Publishers, Chicago Puce, $3 75 

Familial Susceptibility to Tuberculosis By Ruth Rice Putier, Di P H 106 pages, 
21 5 X 14 5 cm 1944 Harvard University Press, Cambridge, Massachusetts 
Price, $2 00 (Harvard Univeisity Monograph in Medicine and Public Healtli 
Number 5 ) 

Medico-Legal Blood Gioiip Dctcnnination Second Impression , By David Harli y, 
M D , B Sc , F I C 119 pages , 22 X 14 5 cm 1944 Grune and Stratton, New 
York Puce, $3 50 

The Avitaminoses Third Edition By Waiter H Eddy, PhD, and Gilbert 
Dalldore, MD 438 pages, 235 X 155 cm 1944 Williams and Wilkins 
Company, Baltimoie Price, $4 50 

Patients Have Families By Henry B Richardson, 

24 X 16 cm 1945 The Commonwealth Fund, New York Price, $3 00 
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COLLEGE NEWS NOTES 


Additional A C P Members in the Armed Forces 


Previously reported in the News Notes section of this journal weie the names 
of 1,845 Fellows and Associates of the College on active military duty The fol- 
lowing additional members have since reported for active duty, bringing the total to 
1,855 


Elbei t B Agnoi 
Paul H Beigert 
Kelso A Carroll 
Robert K DiNon 
Robert E Driscoll 


Hiland L Floweis 
Douglas D Mai tin 
Frank R Mount 
John F Ramey 
John W Williams 


The following members of the College have retired from active militaiy duty 
and returned to civilian status 


John I Marker, Colonel, (MC), AUS — Davenpoit, Iowa 
William S McCann, Captain, (MC), USNR — Rochester, N Y 
Thomas P Sharkey, Tieutenant, (MC), USNR — Dayton, Ohio 
Albert Soiland, Captain, (MC), USNR — Los Angeles, Calif 
Samuel A Weisman, Major, (MC), AUS — Los Angeles, Calif 


Gifts to the College Library 

The following gifts of publications by members are giatefully acknowledged 

Book 

Leon H Warren (Associate), Lieutenant Colonel, (MC), AUS — “Handbook of 
Skin Diseases ” 

Monogi aph 

Dr Ernest E Hadley, F A C P , Washington, D C — “Military Psychiatry ” 

Reprints 

Dr Arthur J Atkinson (Associate), Chicago, 111 — 2 Reprints 

Dr Robert M Craig (Associate), U S Public Health Seivtce (R) — 1 Repiint 

Dr G H Faget, F A C P , U S Public Health Service — 1 Reprint 

Dr Paul Gross (Associate), Glenshaw, Pa — 1 Reprint 

Dr William E Jahsman, FACP, Ferndale, Mich — 1 Reprint 

Di Emma S Moss, FACP, New Orleans, La — 1 Reprint 

James S Sweeney, FACP, Colonel, (MC), AUS— 1 Reprint 

Dr Lawrence S Ward (Associate), New London, Conn — 1 Reprint 


New Life Members 

The following Fellows of the College have recently subscribed to Life Member- 
ship and are listed in the order of receipt of subscriptions 

Dr Fred J AIcEwen, Wichita, Kan 
Dr Victor M Longmire, Temple, Tex 
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Di living J Sands, Brooklyn, N Y 
Dr John W Scott, Lt-s-ington, Kv 
Di J Albert Bauer, Burlington, Out, Can 
Di Iivin R Fox, Eugene, Oic 
Di Joseph Kojiecky, San Antonio, lex 
Dr Randolph Ljons, New Orleins, La 
Dr Robeit G McCorkle, San Antonio, lex 
Dr William S Re\eno, Detroit, Mich 
Dr Thomas P Spumt Baltimore, Md 
Di M K Weldti, Albuquerque, N M 
Dr Aithur C DcGraff New' York, N Y 
Dr John Day Gar\in, Pittsburgh, Pa 
Dr John Ernest Nelson, Seattle, Wash 
Di Joseph \ Pollia, Los Angeles, Calif 
Dr Fred Sternagcl, West Des Moines, Iowa 
Dr C Clyde Sutter, Rochester, N Y 
Di Chestei Q Ihompson, Omaha, Nebr 
Dr Daniel D Comstotk, Los Angeles, Calif 
Di Elliott P Smart, Muiphys, Calif 
Dr W Beinard Yegge, Demer, Colo 
Dr Guy D Callaw'ay, Spiingfitld, Mo 
Dr Francis M Pottengcr, Jr, MonroMa, Caht 
Dr Thomas E Strain, Shreveport, La 
Dr Clarence C Campman, West Middlesex, Pa 
Di Geoige S Landon, San Bernardino, Calif 
Dr Roy A Ouer, San Diego, Calif 
Di John H Fitzgibbon, Poitland, Ore 
Dr Henry M Ray, Pittsbuigh, Pa 
Dr Samuel Gitlovv, New York, N Y 
Di Sigurd W Johnsen, Passaic, N J 
Dr Franklin Tesse Nelson, Tulsa, Okla 
Dr George R Maxwell, Morgantowm, W V i 
Dr Homer A Ruprecht, Tulsa, Okla 
Dr Henry N Tihen, Wichita, Kan 
Di Innng L Cabot, Brooklyn, N Y 
Di Jacob M Cahan, Philadelphia, Pa 


War CoMMiTicr on Conventions, Office or Defense Iran sport vtion. 

Cancels ^Meetings 

The Wai Committee on Conventions of the Office of Defense Tianspoitation, 
Washington, has canceled meetings of all chaiacter m which the attendance sia 
be more than 50 

The Regional Meeting of the American College of Ph>sicians' foi the tenitoiy 
embracing Kansas, Missouri, Nebraska, Oklahoma and Western Texas at Oklahoma 
City, February 22—23, had to be canceled just two weeks in adv'ance of the meeting, 
due to delays in receivung final decision from the Y ar Committee on Conv entions 
The program had been printed and distributed early in Januaiv Many civilian 
physicians and Medical Officers in the Armed Forces had alreadj' obtained their 
leservations and made their plans for attendance It was a mattei of great disap- 
pointment to have to cancel this very excellent program, >et the College gUdlj joins 
any mov ement that will facilitate the more expeditious conduct of the war 
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For this same reason, the pioposed Regional Meeting of the College at St Louis, 
Mo May 3-4, and an Executive Session of the Regents and Governors, along with 
the Annual Business Meeting of the College for the election of Officeis on May 5, 
has been canceled The effect of this is 'to delay until an appropriate tune in the 
futuie appro\ed by the Office of Defense Transportation, the election of new Officers, 
Regents and Governors of the College In the meantime, the piesent incumbents 
will continue in office 

No more regional meetings of the College will be planned until the present 
transportation and housing emergencv" is passed 


ACP Board or Rlgi nts Mert in Piuradelpiiia, June 9-10 

The legular spring meeting of the Board of Regents foi the conduct of College 
business and the election of candidates will be held at the College Headquarters in 
Philadelphia on June 9-10 This meeting, which affects only 20 to 24 men, does not 
come under the domain of the War Committee on Conventions The various Com- 
mittees of the Board of Regents will meet on Saturday, June 9, and the formal meet- 
ing of the Board of Regents will take place on Sunday, June 10 

The proposals of candidates for membership must be filed at least 30 days in ad- 
\ance of this meeting if action is desired at this time 


ACP Spring Schedule of Postgraduate Courses 

In accoidaiice with the recommendation of the Office of Defense Tiaiisporta- 
tion, the registration in each postgraduate course of the College will be restricted to 
not more than 50 physicians This will result in the College being unable to ac- 
commodate many phjsicians other than members of the College Where\er facilities 
peimit, courses will be opened to non-membeis in the following order (1) candidates 
for membership, (2) Medical Officers in the Armed Forces, (3) physicians preparing 
for examinations bj their specialty boards, (4) othei non-members having adequate 
background for advanced work 

The tuition fee for these courses will be $20 00 pei week to civilian membeis of 
the College, $40 00 pei w'eek to non-member cnilian physicians, free to Medical 
Officers of the Armed Forces of the United States and Canada 

The courses scheduled are as follows (full outlines of Courses Nos 1 and 2 
appeared in the February Issue of this journal , inasmuch as the detailed Bulletin of 
the courses has now been published, the outlines of the remaining courses are not 
heiem reprinted, but interested physicians may obtain copies of the Bulletin on lequest 
to the Executne Secretary, American College of Physicians, 4200 Pine Street, 
Philadelphia 4, Pa ) 

No 1 — Cardiology Columbia University and Presbyterian Hospital, New York, 
Robert L Leiy, F A C P , Dnectoi , one week March 19-24 
2 ^Iechanics or Disease Harvard Unnersity and Peter Bent Brigham 
Hospital, Boston, George W Thorn, FA CP, Director, two weeks, April 
9-21 ^ 

No 3— Clinical TiIedicine— Hematology Ohio State University, Columbus, 

^ Charles A Doan, F A C P , Director, one week, April 16-21 
No 4 — Gastro-Intestinal Diseases Graduate Hospital, Philadelphia, Henry L 
Bockus, F A C P , Director, one week, April 23-28 
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No 5— Applications oi Psychiatry to tiil Practicl oi Internal Medicinf 
University of Wisconsin, M.idison, Hans Reese, FA CP, Director, one 
week, April 30-M<iv 5 


Kigional Dinnlr AIpeting Held in Los Angiiis 

A dinner meeting of the Fellows and Associates of the American College ot 
Physicians in Los Angeles and enrirons W'aslield at Los Angeles on Fcbruaiy 23 
Dr William D Stioud, FACP, Tieasurer of the College, Professor of Cardiologj 
at the Umversitv of Pennsylvania Graduate School of Medicine, w'as the guest 
speakci 


A C P Mail Rh led 

It has been discovered lecently that outgoing mail from the College headquarters 
in Philadelphia to Medical Officers in the Armed Forces has been intercepted and 
rifled, presumably m the Philadelphia Post Office Portions of air mail envelopes, 
with the addresses and the contents removed, have been found, dating back as far 
as October 20, 1944 There IS no adequate means of determining to whom the spe- 
cific letters were addressed, and, therefore, the College cannot dctei mine wdiose letters 
were not delivered Members w'hose inquiries have not been answered are requested, 
under the circumstances, to wiite again to the Executive Offices of the College It 
may be stated that no information of militarj' importance or of any other importance, 
except to the recipient, has been obtained by those rifling the mail 


Report from tiif Officl or the Surgeon General, U S Army 

Lt Col Burgess L Gordon, FACP, (MC), AUS, of Philadelphia, formerly 
at the Army Ground and Service Forces Redistribution Station, Asheville, N C , 
has been assigned to Hospital Division, Operations Seivice, Office of the Surgeon 
General . , , 

Majoi Ramsdell Guinea, FACP, (MC), AUS, of Buffalo, formerly at the 
Kansas City Quartermaster Depot, was recently assigned as Chief of the Industrial 
Medical Program Bianch, Occupational Health Division, Preventive Medicine Service 
of the Surgeon General’s Office 

Major General George F Lull, FACP, Deputy Surgeon Geneial addressed a 
forum at the New York Times Hall, January 25, on 'Army Nurse Recruitmen 
In stressing the rising need for nmses he said, “Last month there were over , 
patients brought back to the United States hospitals from overseas by airplane and 
hospital ship It is my opinion that when this month ends tiat num er wi 

^ Dr Douglas Donald, FACP, Detroit, College Governor for Michigan, was 
recently promoted from Major to Lieutenant Colonel, (MC), AU 


At a joint meeting of the Jackson Park Branch of the Chicago Medwal Society 
and the Clinical Section of the Chicago Heart Association, on January 18, 1945, the 
speakers were Dr Chauncey C Maher, F A C P , on “The Heart in die Middle Aged, 
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and Dr Howaid Wakefield, FA CP “Concerning Ceitain Problems of Coionaiy 
Artery Disease ” 


Dr Wilham Dameshek, F A C P , addiessed the Puerto Rico Medical Association 
at its last annual meeting m San Juan m December, 1944 He spoke on the “Physio- 
logic Principles in Anemia” and on “Hemolytic Anemias” He also ga\e clinics at 
various hospitals including one at the Scliool of Tropical Medicine in San Juan 

He also visited the Dominican Republic and lectured at the University of 
Santo Domingo on “Hemolytic Anemias ” 


Dr Samuel A Weisman, F A C P , formerly of Minneapolis, Mmn , has been 
letired from active duty m the Medical Corps of the Army of the United States and 
is now established in practice at 1136 West Sixth St, Los Angeles Dr Weisman is 
also connected with the Univeisity of Southein California on a part-time teaching 
appointment 


Major Leo V Schneider, F A C P , (MC), AUS, has been made Cliief of Indus- 
trial Medicine, New York Port of Embarkation He recently published an article 
on “Problem Cases in an Army Industrial Installation” m Military Surgeon, January, 
1945, issue 


Dr Charles W Dunn, F A C P , Philadelphia, has been promoted to Assistant 
Professor of Medicine, University of Pennsylvania Graduate School of Medicine 


Di Geoige E Pfahlei, FACP, Philadelphia, has been elected an Honorary 
Member of the Section of Radiology of the Royal Society of Medicine in England 


The Consul General of Cuba, Mariano Escalona, announces that the President of 
Cuba, Dr Grau San Martin, has granted the honor of the Medalla Oficial, National 
Order of Merit, Carlos Manuel de Cespedes, to Dr J C Geiger, FACP, San 
Francisco Piesident Grau San Martin, a distinguished phj'sician, further cites Dr 
Geiger “as a talented physician and scientist, humanitarian and loyal friend of Cuba 
and other Spanish American countries ” 


Colonel A N Feiguson, FACP, reports a splendid Wai-Time Graduate Medi- 
cal Meeting held at the Oluer General Hospital, Augusta, Ga , January 26, 1945 
The lectures were chosen largely from the faculties of Emory University School of 
Medicine, Atlanta, and the University of Alabama School of Medicine Dr Glenville 
Giddmgs, FACP, Atlanta, local Chairman, arranged the meeting A vote of 
appreciation was received from the entire staff of the Oliver General Hospital 


War-Time Graduate Medical Meetings 

Region No 3 (New York) — Dr O R Jones, Chan man. Dr N Jolliffe, Di H W 
Caie ’ 
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Ivdnciwn Cento , Gland Central Palace, Nc^v Yoik, Nciu Voik 

Mcuch 16 Edilv Diagnosis of Sjphihtic Heart Disease — Dr Edwin P Mavnard, Ir 
Maich 23 (to be repeated on April 6) Report on Anesthesia Practices in the Present 
Wai — Dr E A Ro\enstine 

Apiil 13 (to be repeated on April 20) Common Wartime Dermatoses — Dr Frank 
C Combes 

Apiil 27 Common Allergic Manifestations — Dr Joseph Harkavy 

Rlgion No 4 (Eastern Pennsjhania, Delaware, New Jersev) — Dr B P Widmanii, 
Chan man. Dr J S Rodman, Di S P Rennann 

U S Na7'al Ho’ipital, Philadelphia, Pennsyhanta 

Maidi 23 Surgical lechnic in Acute Appendicitis — Dr Geoige Muller 
April 6 Surgical Conditions Affecting the Knee Joint — Dr Paul Colonna 

Rlgion No S (Maiyland, District of Columbia Virginia, West Virginia) — Di J A 
Lyon, Cliaiiman, Dr C R Edwards, Dr C B Conklin 

Station Hospital, Poit BlIvoii, Vvginia 

Maich 26 Seasonal H<iy Fciei — Dr Giafton Tjlci Brown 

Nezuton D Bakci Gcncial Hospital, Mai tinzbui g, Jl'czt Viiginia 

IMaicli 19 Experiences with IMalana — Colonel P.uil F Russell 

Diagnosis of Diarrheal Diseases — Lieutenant Colonel Hardy Kemp 
April 2 Management of Plastic Suigerv Problems m War — Di Edward A 
Kitlow'ski 

Clinic in Geiieial Suigeiy — Di William F Rienlioff, Jr 
April 16 Psychosomatic Medicine — Di Claude L Neale 

Recent Developments in Nutrition — Dr J C Forbes 

AAF Regional Hospital, Langley Field, Vvginia 

'Slarch 30 Pieservation and Restoiation of Function of the Extieinities Di W T 
Graham 

Psychiatry — Di R Finley Gayle 
Apiil 27 Psychosomatic Medicine — Di Soloinan Katzenelbogen 
Radiology — Di Frederick M Hodges 

Rlgion No 8 (Western Pennsylvania, Ohio) — Di C A Doan, Chairman, Di P G 
Smith, Di F M Douglass 

AAF Regional Station Hospital, Patio son F icld, Fan field, Ohio 

March 21 Ihe Diagnosis and Treatment of the Common Aithiitides Di Russell 
Haden 

Crile Geneial Hospital, Cleveland, Ohio 

Match 27 Problems in the Diagnosis and Management of Coronary Artery Dis- 
ease — Dr R W Scott T-, iir 11 T- T 

April 24 Congenital Anomalies of the Genitourinary Tract Dr William E Lower 

Region No 14 (Indiana, Illinois, Wisconsin) — ^Dr W O Thompson, Chairman, Dr 
N C Gilbert, Dr W H Cole, Dr W D Gatch, Dr R M IMoore, Dr U 
Baker, Dr E R Schmidt, Dr E L Sevringhaus, Dr F D Alurphy 
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Siatwii Hospital, Camp McCoy, IFiscoiisnt 

March 28 Alleigic States— Dr Iheodore L Squier 

April 11 Effects of Cold and Dampness— Lt Col Irving S Wiight 

April 25 Heait Disease— Dr Chester M Kurtr 

Station Hospital, Tniax Field, Wisconsin 

Maich 28 Peripheral Vasculai Diseases — Dr Geza de Takats 
April 11 Blood Dyscrasias — Dr Fiedeiick W Madison 

April 25 Diseases of the Kidneys, Uro-gemtal Tract— Dr Francis D Murphy 

Gaidinei Gencial Hospital, Chicago, Illinois 
Maich 28 Burns and Plastic Surgeiy 

April 11 IMalignancies in the Army Age Group— Medical X-Ray and Surgical Diag- 
nosis and 1 reatinent 
April 25 Endocrinology 

Station Hospital, Fort Sheridan, Illinois 

March 28 Endocrinology 

April 11 Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

April 25 Psychosomatic Medicine 

Mayo General Hospital, Galcsbitig, Illinois 

March 28 Psychosomatic Medicine 

April 11 Wound Healing and Tendon Surgery 

April 25 Mental Hygiene and the Preventne of Neuroses in War 

Vaughan General Hospital, Illinois 

March 28 Mental Hygiene and the Prevention of Neuroses in War 
April 11 Thrombosis, 1 hrombophlebitis and Anticoagulants in Less Common 
Peripheral Vascular Diseases 
April 25 Peptic Ulcer, Gall Bladder and Liver Diseases 

Station Hospital, Camp Ellis, Illinois 

March 28 Peptic Ulcer, Gall Bladder and Liver Diseases 
April 11 Low Back Pam 

April 25 Chest Diseases and Diseases of the Larynx 

Station Hospital, Channie Field, Illinois 

Maich 28 High Blood Piessure 

April 11 Brain and Spinal Cord Injuiies 

April 25 Conditions Affecting Glucose Metabolism 

Billmgs Genet al Hospital, Fort Benjamin Haiiison, Indiana 

March 28 Conditions Affecting Glucose Metabolism 
April 11 Plexus and Peripheral Nerre Injuries 

April 25 Diseases of tlie Intestinal Tract — Medical X-Ray and Surgical Diagnosis 
and Treatment 
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Wakcman Genet al Hos}>ilal, Camp Alterbuiy, Indiana 

March 28 Diseases of the Intestinal Tract — Medical and Surgical Diagnosis and 
Care 

April 11 Burns and Plastic Surgeiy 
April 25 Dermatological Diseases 

Rfgion No 24 (Southern California) — ^Lt Coindr G C Griffith, Chairman, Capt 
H P Schenck, Dr J F Churchill, Dr W A Morrison 

Bit mingham Genet al Hospital, Van Nuys, Cahfointa 
March 28 Coccidioidomycosis — Drs E M Butt and Ray A Cai ter 

Station Hospital, Camp Cooke, California 

March 21 Orthopedic Surgery — ^Lieutenant Colonel R B McGo\ne> and Lieutenant 
Commander H B Macey 

U S Naval Hospital, Oceanside, Calif oi tiia 

March 22 Ihoracic Surgery — Dr John Jones and Lieutenant Commander T E 
Dailey 

U S Naval Hospital, Long Beach, Calif ottua 
March 17 Diabetes — Drs J W Sheirill and Howard F West 

U S Naval Hospital, Corona, California 
March 22 Comparison of Protozoal and Bacillary Dysenteries — ^Dr John Kessell 

A AF Regional Hospital, Santa Ana, California 

March 20 Plastic Surgery — Lieutenant Comniandei G H Gray and Dr William S 
Kiskadden 

Hoff General Hospital, Santa Barbata, Calif ottua 
March 21 Orthopedic Suigery — Lieutenant Colonel R B McGovney 

March Field, Rivet side, Calif ottua 
March 20 Psychosomatic Medicine — Di H Douglas Eaton 

Toiney General Hospital, Palm Springs, California 

March 20 Penicillin, Recent Developments m Surgical and Public Health Anti- 
sepsis — Dr Frederick Moore 

Station Hospital, U S Naval An Station, North Island, San Diego, Cahfointa 
March 16 Internal Derangements of the Knee — Dr John Wilson 

Dr R Bryan Gnnnan, F A C P , Norfolk, has been elected a Vice-President of 
the Seaboard Medical Association 
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Dr Walter L Nallb, FACT, Rithiiioiid, Va , was recently piomoted to 
Lieutenant Colonel, (MC), U S Army 


Dr D C Wilson, F A C P , of the University of Virginia, has been appointed 
Chairman, and Dr Frank H Redwood, F A C P , Norfolk, has been appointed a 
member of tlie Mental Hygiene Committee of the Medical Society of Virginia, of 
which Dr H B Mulhollaiid, F A C P , is President 


Dr Oscar Swineford, Jr F A C P , Charlottesville, Va , has been elected Presi- 
dent of the American Academy of Allergy Dr John W Thomas, F A C P , and Dr 
W Randolph Graham, F A C P , both of Richmond, ha\ e been elected a Fellow and 
a member, respectively, of the Academy 


Lt Col Charles M Caravati, FA CP, Richmond, who has for a considerable 
period of time been at the Percy Jones General Hospital, Battle Creek, Mich , was 
recently assigned to duty as Chief of Medical Service, Woodrow Wilson General 
Hospital, Staunton, Va 


Climcal Research Meeting 

The New York Academy of Medicine will hold a meeting Wednesday evening. 
May 16, to provide a forum in which research workers of New York City and 
vicinity may present results of original research in clinical medicine 

This meeting is being arranged by the Committee on Medical Education of the 
Academy in view of the dearth of meetings of national medical societies before which 
research work has usually been presented 

Presentations will be limited to twelve minutes A brief period of free dis- 
cussion will follow each presentation The publication of presentations is not a 
necessary condition but the Academy plans to publish m the BidleHn, abstracts of 
presentations if the author so desires The fact that material has m substance or 
in part been presented elsewhere will not be regarded as a bar to presentation, pro- 
vided that tlie work represents recent research 

The Committee extends an invitation to all research workers of Greater New 
York and neighboring cities within a radius of one hundred miles, to submit abstracts, 
not to exceed two hundred words in length, of proposed presentations to the Secretary 
of the Committee on Medical Education of the Academy, 2 East 103 Street, New 
York City 29, not later than April 5, 1945 A formal invitation to participate m this 
program will then be extended by the Committee to the authors of papers selected for 
presentation 


Colonel Howard A Rusk, FACP, Chief, Convalescent Training Division, 
Office of the Air Surgeon, delivered the sixth Frank Billings Lecture of the Thomas 
Lewis Gilmer Foundation of the Institute of Medicine of Chicago, February 12, his 
subject being “Rehabilitation — The Challenge to American Medicine ” 


Brigadier General James S Simmons, FACP, Chief, Preventive Medicine 
Sennce, Office of the Surgeon General, U S Army, has recently been appointed by 
the Regents of tlie University of Michigan as non-resident lecturer m the School of 
Public Health 
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Lieutenant Colonel Leon H Warrtn (Associate), formerly of Philadelphia, has 
been appointed a member of the National Research Council to represent the War 
Department in the Du ision of Medical Sciences 


Dr Harr} P Ross (Associate), President of the Richmond fVa ) Board of 
Health, has been appointed a member of the Virginia State Board of Health 


Ihe Abbott Laboratories, Cliicago, has made a grant of $1,800 00 to the Depart- 
ment of Internal Medicine, Unnersity of Texas Medical Sciiool, Gaheston, for the 
support of research work by Dr Charles T Stone, FA CP, Professoi of Internal 
Medicine 


Dr Noble Wile} Jones F A C P , loi a numbei of }ears a Regent of the Amencan 
College of Physicians, was honoied on December 14 by the Portland Acadeni} of 
Medicine, which dedicated its annual dinner meeting to his }ears of seiMce to the 
Academ} Di Laurence Selling, F A C P , Professor of Medicine and Neurologv, and 
Dr Homer P Rush, F A C P , Associate Clinical Professor of IMedicine, Unnersit} ot 
Oregon, discussed Dr Jones’ contribution to scientific medicine and to the practice ot 
medicine, respectively, w'hile Olof Larsell, Sc D , Professoi of Anatoni}, discussed his 
contributions to medical education Dr Jones has serced both as Secietar} and 
President of the Portland Academy of !NIedicme and he is now a membei ot the 
Committee appointed to form the Medical Research Foundation of the Academy, de- 
signed to aid medical research in the vicinity 


Dr Herbert L Bryans, F A C P , Pensacola, is Chairman of the Medical Ad- 
visory Committee of the Florida State Rehabilitation Serenfe Dr Rollm D Thomp- 
son, F A C P , Orlando, is a member of the Committee 


Dr Bruce K Wiseman, F A C P , has succeeded Dr Charles A Doan, F A C P , 
as ChaiTman of tlie Department of Medicine, Ohio State Unicersity College ot 
Medicine Dr Doan was recently named Dean Dr Wiseman graduated fioni 
Indiana University School of Medicine in 1928, and has been a membei of the Ohio 
State University faculty since 1930 In 1939 he was named Professor of kledical 
Research 

Dr Harold D Palmer, F A C P , was elected on Januar^ 12 a member of the 
Council of the Philadelphia Psychiati ic Society 


Dr George D Gammon, F A C P , was recently elected to the Council of the 
Philadelphia Neurological Society 


Dr Pascal F Lucchesi (Associate), foimeily ot Philadelphia has been piomoted 
from Major to Lieutenant Colonel in the Medical Corps of the Arnw of the United 
States 

Dr Walter E Vest, FA CP, Huntington, W Va , W'as elected Chairman of 
the Board of Trustees of’ the Southern Medical Association at its last annual meeting 
m St Louis during November 
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Dr M E Wmchestei, FACE, was lecently elected Vice President of the 
Glynn County (Ga ) Medical Society 


Dr Marion F Beard, F A C P , and Dr Frank A Simon, F A C P , both of 
Louisville, were lecentlj elected First Vice President and fieasurei, lespectively, 
of the Jeffeison County (Ky ) Medical Society 


Dr Raymond O kluether, FACE, St Louis, is Secietary of the Missouri 
Medical Service, a plan sponsored by the Missouri State Medical Association . 


Di Wann Langston, FACE, Oklahoma City, was recently piomoted from 
Piofessor of Clinical Medicine to Professor of Medicine and Chan man of that de- 
partment, University of Oklahoma School of Medicine 


Dr Philip H Jones, Ji , FACE, New Orleans, has been elected First Vice 
President of the Orleans Parish Medical Society 


Dr L Emmett Madden, FACE, Columbia, is Piesident of the Columbia (S C ) 
Medical Society 

The War Time Graduate Medical Meetings were resumed at the Station Hos- 
pital, Camp McCoy, Wisconsin, on February 14, 1945, with Dr Armand J Quick 
of Marquette University, MiKvaukee, as the guest speaker His subject was “Throm- 
bosis, Thrombophlebitis and Anticoagulants ” 


Dr James J Waring, FA CP, Denvei, has announced that a War-Time 
Graduate Medical Meeting was held m Denver, Thursday, Friday and Saturday, 
March 15-17, with the approval of the Office of Defense Transportation The first 
day’s progiam was held at the Fitzsimons Geneial Hospital The program of the 
second and third day was held at the Colorado General Hospital Among guest 
speakers were Dr Cyius C Sturgis, FA CP, Professor of Medicine, University of 
Michigan , Dr George W Thorn, F A C P r Professor of Medicine, Harvard Medical 
School, Colonel Harry Plotz, (MC), of the Army Medical School, Washington, 
D C , and Colonel Edgar V Allen, F A C P , Consultant to the Seventh Service 
Command, Omaha, Nebraska 


Social Hvgiene Award to General Ireland 

Majoi General Merritee W Ireland, F A C P , former Surgeon General of the 
U S Army, received the William Freeman Snow Award on February 7, m Chicago 
This Aivard was established in 1937 by the Amencan Social Hygiene Association, 
“For Distinguished Service to Humanity ” Announcement of the 1945 Award was 
made by General John J Pershing, the General of the Armies, acting in his capacity 
as Chairman of the Association’s Committee on Awards 

General Ireland’s brilliant career began in 1891 as a pioneer Army Medical 
Officer and culminated in his distinguished service as Surgeon General of the Army, 
a post which he held from 1918 until his retirement in 1931 During his term of 
senice he reorganized the Surgeon General’s Office on the strength of experience 
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gamed dm mg World Wai 1 and laid the basis for the jiresent eflicient Army medical 
program tluough the establishment of the Field Service School at Carlisle Barracks, 
Pa , and the development of the Army Medical Center at Washington, D C , and of 
Aimy hospital facilities 

“In the yeais since his retirement,” said General Pershing, “General Ireland has 
served civilian as well as military health and welfare with unabated zeal and states- 
manship ” 


The following pioniotions weie announced by the Odice of the Surgeon General 
of the Arm}, on February 15 From Lieutenant Colonel to Colonel — Benjamin J 
Birk, (MC), FACP, Thiensville, Wisconsin, from Major to Lieutenant Colonel 
— George Francis Evans, (MC), FACP, Clarksburg, West Virginia, H}inan 
Abiaham Slesmger, (MC), FACP, Wmdber, Pa , Augustus Henry Clagett, Jr, 
(MC), (Associate), Philadelphia, Pa , Harold Patrick McGan, (MC), (Associate), 
Albany, N Y , and Pascal Francis Lucchessi, (MC), (Associate), Philadelplna, Pa 


Colonel John B Younians, (MC), FACP, has lesuined Ins duties as Director 
of the Nutrition Division, Preventive Medicine Service, Office of the Surgeon Gen- 
eral, after a tour of duty m China, where he was engaged m a joint study on the 
nutrition of Chinese troops 


Dr Chester N Frazier, FACP, Professor of Dermatology at the Universit} 
of Texas Medical School, has been appointed Civilian Consultant to the Surgeon 
General of the Army in the field of Dermatology Dr Frazier acquired wide ex- 
perience in this field during the many years he h\ed in China, where he was Head 
of the Division of Dermatology at Peiping Union Medical College from 1922 to 1943 
During Woild War I Dr Frazier served as a First Lieutenant in the Medical Reserve 
Corps 

Lt Comdr Fred W Modern, (MC), USNR, FACP, was appointed chief 
of Medicine, U S Naval Hospital, Astoria, Oregon, on Nov 27, 1944 


The New' Yoik Post-Graduate Medical School and The Ameiican Academy of 
Allergy offer a Symposium for Specialists in Allergy, five days, February 26 to March 
2, 1945, fee $100 Applications and inquiries should be addressed to the Director of 
the School, 309 East 20th Street, New York 3, N Y 


Outline of Course 
Morning Sessions 
Monday, February 26 

9 00-10 30 Management of the Allergy Clinic Patient 
Dr Spain 

10 45-12 15 Chemistry of Antibody and Antigen 
Dr Hooner 

Tuesday, February 27 


9 00-10 30 Pediatric Allergy 
Chobox 

10 45—12 15 The Antibodies Concerned in Skin Sensitive Allergies 
Dr Cooke 


¥ 
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Wednesday, Februar}^ 28 

9 00-10 30 Cntical Discussion of Skin Testing 

Dr Walter 

10 45-12 15 Pharmacology of Drugs Used in Allergic Conditions 

Dr Bruger 

Thursday, March 1 

9 00-10 30 Immunological Problems in Blood Transfusion in Man 
Dr Levine 

10 45-12 15 Skin Testing in Allergic Dermatoses 
Dr Sul/berger 

Friday, March 2 

9 00-10 30 Autopsy Findings in Bronchial Asthma 

Dr Gay 

10 45-12 15 Periarteritis Nodosa and Allergy 

Dr Alexander 

Afternoon Sessions 

The afternoon sessions are to be devoted entirely to colloquia, held in the par- 
ticipating hospitals and concerned with the following particular phases of allergy 

Skin Sensitive Asthma 
Infective Asthma 

Nasal Allergy, Hay Fever and Allergic Coryza 
Gastrointestinal Allergy, Urticaria and Angioneurotic 
Edema 

Cutaneous Allergy 
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OBITUARIES 

DR JAMES LEWIS WINEMILLER 

Di James Lewis Wmemillei, F A C P , of Gieat Neck, New York, died 
at the age of 45 on Octobei 1, 1944 Dr Winemillci practiced m Great 
Neck, New York, he lecened his Bachelor’s Degree from Foidham Uni- 
versity and giaduatcd from Cornell University Medical Col’egc in 1920, 
thereafter he spent two yeais interning in the Lenox Iliil Hospital, in later 
years he specialized in pediati ics 

Dr Wmemiller w'as attending pediati ician, Nassau Hospital, visiting 
pediatiieian, St Francis Sanatoiium for Caidiac Children, member, Nassau 
County Medical Society, Medical Society of the State of New' York, Asso- 
ciated Physicians of Long Island and the American Academy of Pediatrics, 
fellow', American Medical Association and the Ameiican College of Phy- 
sicians, diplomate, Ameiican Boaid of Pediatrics His untimely death is 
a serious loss to the profession 

Asa L Lincoln, M D , F A C P , 
Governor for Eastern New York 

DR ALFRED M GOLTMAN 

Dr Alfred M Goltman, F A C P , died at the Baptist Hospital in 
Memphis November II, 1944 He was 49 years old 

In his death the medical piofession of Memphis has lost a real friend 
who stood foi the best there is m Medicine, a well trained physician and an 
excellent teacher He received liis medical degree from Columbia Univer- 
sity and was a Resident at Mt Sinai Hospital, New York In returning to 
Memphis he W'as very foitunate m being able to practice wuth his father. Dr 
Max Goltman, who w'as one of the leading physicians of the South 

His work was limited to internal medicine and he was especially in- 
terested m Allergy 

As an Associate Professor of Medicine in the Medical School of the 
University of Tennessee he became very popular among the students because 
of his sincere efforts and skill in teaching them 

Dr Goltman was a member of the American Medical Association, a 
Fellow m the American College of Physicians, a member of the American 
College of Allei gists, the Association for the study of Allergy and the 
Southern Medical Association He was a diplomate of the American 
Board of Internal Medicine, with additional certification m Allergy 

Wm' C Chaney, M D , F A C P , 

Governor for Tennessee 

DR H BURNS MARVIN 

Dr H Burns Marvin, F A C P , died June 20, 1944 He was born in 
Sprmgwater, Livingston County, N Y, m 1879, graduated m medicine at 
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the Univeisity of Buffalo School of Medicine His internship was spent at 
the Minnequa Hospital, Pueblo, Colo , fiom 1907 to 1908 

Di Marvin practiced medicine in Binghamton, N Y , and for many 
3 ears was attending physician at the Binghamton City Hospital and the 
Susquehanna Valley Home He was formei treasurer and foimei presi- 
dent of the Broome County Medical Society, former secretary and former 
president of the Binghamton Academy of Medicine, and for several years 
served as secretary foi the 6th district bianch of the New York State Medi- 
cal Society He was a Fellow of the American Medical Association, and a 
Fellow of the American College of Physicians since 1928 

Dr Marvin was in active piactice up to the time of his pneumonia 
Although he had not enj 03 "ed good health for several years prior to his 
passing, he felt a responsibility to his community and to his fellow colleagues, 
and took moie than his share of the burdens of the practice of medicine 
His death removes from the community a distinguished ph}'sician and a 
fine Christian gentleman 

Ronaed L Hamilton, M D , F A C P 
DR JOHN KERR PEPPER 

Dr John Kerr Pepper, F A C P , Winston-Salem, N C , died October 
31, 1944, at the age of 67, of heart disease and pneumonia Dr Pepper 
was born June 9, 1877, and attended Guilford College m North Carolina 
piior to undertaking his medical education He studied medicine at the 
College of Physicians and Surgeons in Baltimore, Md , and received his 
medical degree from that institution in 1907 Following his graduation he 
was, for a time, located in Baltimoie where he served as Gastro-enterologist 
at the Mercy Hospital and Roentgenologist at the University of Maryland 
Hospital Moving to Winston-Salem, he was for a number of years 
Roentgenologist for the North Carolina Baptist Hospital Dr Peppei 
was active in civic affairs in the city of Winston-Salem He was a Charter 
Member of the Kiwanis Club and served as Lieutenant Governor of the 
Third District of the Kiwanis International 

Active in medical circles, he was a member of the Foisyth County Board 
of Health, served as Piesident of the Forsyth County Medical Society, Presi- 
dent of the North Carolina Radiological Society and First Vice-President 
of the North Carolina State Medical Society He was a Fellow of the 
American Medical Association, and at the time of his death was a member 
of the North Carolina Board of Nurses Examiners 

Dr Pepper became a Fellow of the American College of Physician^ m 
1930, and from the time of his association with the College he was an 
active and lo 3 'al member, was a regular attendant at its meetings and always 
maintained an abiding interest in the welfare of the College A man of 
great personal charm, his friends were legion He was a useful, friendly 
and kindly man and he will be sorely missed b} his many friends throughout 
his native state ^ 

Pall F Whitaker, M D , F A C P , 

Governor for North Caiolina 
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COLONEL BROOKS COLLINS GRANT 

Colonel Brooks Collins Grant, Medical Corps, United States Auny, died 
of a cerebral hemorrhage, January 1, 1945, at his home in San Antonio, 
Texas Colonel Grant had been a Fellow of the American College of Phy- 
sicians since 1932 

Born September 10, 1890, at Denton, Texas, Colonel Grant attended 
Fort Worth and Texas Christian Universities He received his M D degree 
fiom the Chicago College of Medicine and Surgery fn 1915 During his 
undergraduate days, he was an instructor at Fort Worth University 
(1910-11), and at the Fort Worth School of Nursing (1912-13) After 
being giaduated from medical school, he returned to Texas to practice medi- 
cine and surgery and was for several years County Health Officer in Big 
Lake, Reagan County 

Colonel Giant entered the Army as a First Lieutenant in 1917 and was 
giaduated from the Army Medical School, Washington, D C , in 1920 
He had numerous important assignments in the Army Medical Corps during 
his careei, including chief of laboratoiy, Sternberg General Hospital, 
chief' of laboratory, Walter Reed General Hospital, ward officer, Station 
Hospital, Fort Sam Houston During the current war, he served as Com- 
manding Officer of the 34th Evacuation Hospital at Camp Barkeley, Texas, 
from 1941 to 1942, and was Corps Surgeon of the 13th Corps at Providence, 
Rhode Island, from 1942 to 1943 While on an oveiseas assignment in 
the European theater in the summer of 1944, he became ill and in the fall 
entered Walter Reed General Hospital, Washington, D C , as a patient At 
the time of his death, he was on sick leave for the Christmas Holidays 

Colonel Grant was interred at the National Cemetery, Fort Sam Hous- 
ton, Texas He is survived by his widow, Mrs Ruth Grant, and a daughter, 
Miss Gladys Grant, who reside at 142 Harrigan Court, San Antonio, Texas 

Furnished by Technical Information Division 

Office of the Surgeon General, U S Army 

DR MORTIMER WARREN 

Di Mortimei Warien died suddenly at his home at Cape Elizabeth, 
Maine, on October 8, 1944 His place among his colleagues will be hard to 
fill He spent a full and resultant life as a clinical pathologist, bringing to 
the practice of his profession scientific ardor and a great love of his fellow 
men 

Dr Warren was born on December 17, 1873, at Cumberland Mills, 
Maine, the son of John and Harriet Brown Warren He was graduated 
from Bowdoin College in 1896, entered Johns Hopkins and took his medical 
degree there in 1900 After graduation he studied m Germany during 1902 
As assistant clinical pathologist, he began his medical career at Cornell 
Medical School in New York City from 1902 to 1910, and seived as patholo- 
gist at Roosevelt Hospital from 1910 to 1916 
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In June, 1917, he was commissioned m the Medical Corps of the United 
States Army and served at Fort Benjamin Harrison and Fort Pike in this 
country In November, 1918, he went abroad with Base Hospital 100 to 
be stationed at Savenay, France, where in March 1919, he was made chief 
of the medical services, and then commanding officer of the Unit Return- 
ing to this country m August, 1919, he was honorably discharged as a Lieu- 
tenant Colonel in the Medical Reserve Coips, United States Army 

In 1920, coming to Portland to piactice he became pathologist at the 
Children’s Hospital, and in 1922 began his work at the pathological labora- 
tory of the Maine General Hospital In November, 1932, he took full 
charge of the Hospital’s new pathological laboratory 

Dr Warren foresaw the need of medical preparation to the present war 
Active in the Civilian Defense preparations he worked to prepare a blood 
bank in the hospital to be available for any civilian emergency This was 
in addition to his participation in the success of the Red Cross blood bank 
for the Armed Forces 

In recent years, Dr Warren put his energies and solicitude into the 
creation of a tumor clinic at the Maine General Hospital Likewise he took 
an active part in the Women’s Field Army for the Study and Control of 
Cancer He was chairman of the Cancer Committee of Maine Medical 
Association since the establishment of the Committee 

In Maine, Dr Warren headed the Infantile Paralysis Commission dur- 
ing 1929 and 1930, created by Governor Tudor Gardiner to study and con- 
trol the disease in Maine 

In 1931, Bowdom College made him an honorary Doctor of Science on 
the 35th anniversary of his graduation He was an active member in the 
Committee of Physicians Dr Warren was also a member of the Cum- 
berland County Medical Society, Innominate Club, Portland Medical 
Club, American Medical Association, the New England Pathological As- 
sociation, the New England Cancer Society, the American Society of 
Clinical Pathologists, the Society for the Study of Internal Secretions He 
was a life member of the American College of Physicians and a Diplomate 
of the American Board of Pathology His scientific achievements were 
lecognized by publication of his biography in the Directory of American Men 
of Science He was an honorary member of Rotary International 

In 1906, he married Mary Pendexter of Bath, Maine, who died in 1911, 
at the birth of their son John P , who is now a corporal in the Army Air 
Forces, at Hobbs, New Mexico He married Fascia Personya of Hartford, 
Connecticut, in 1914, who survives him A son of this marriage, Lieut 
M P Warren, is also in the Army Air Forces, stationed at Walker Field, 
Victoria, Kansas 

Richard S Hawkes, M D , F A C P , 

Acting Governor for Maine 
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DR ESTES NICHOLS 

Dr Estes Nichols, MD, FA CP, 70, died at Ins home m Portland, 
Maine, Decembci 12, 1944, after several months illness 

He was born in Boston, Mass , August 10, 1874, the son of Austen 
Leroy and Josephine Bond Nichols He attended Bates College and Avas 
graduated from the Univcrsit) of Vermont Medical School m 1900' He 
was 111 Public Flealth and Marine Hospital Seriice until 1902, when he 
came to Portland to begin geneial practice 

Di Nichols seived m the Army Medical Coips in the Spanish- American 
War and m Woild War I, attaining the rank of Colonel In World War I, 
he became a Consultant of Lung Diseases at the Department Headquarters 
at Boston, and was later Director of the School of Lung Diseases at the 
Aimy Medical School, Washington, D C , Director of the School of Internal 
Medicine, Fort Oglethorpe, Ga , and Commander of General Hospital No 
16, at Allentown, Pa 

He was a member of the Cumberland County Medical Society, tlie 
Maine Medical Association, the American Medical Association, the American 
Clinical and Climatological Association, and a charter member of the Ameri- 
can Tuberculosis Association He was Vice President of the Maine Public 
Health Seivice several yeais, a membei of the National Rehabilitation Com- 
mittee of the American Legion, special consultant of the U S Veteran’s 
Buieau and Chan man of the Rehaljilitation Committee of the First District 
He seived eleven yeais as Superintendent of the Maine State Sanatorium at 
Hebron He had been a Fellow of the American College of Physicians since 
1928, and was a Diplomate of the Ameiican Board of Internal Medicine 
He IS suivived by his widow, the former Charlotte Woodman Flint 
of Dovei-Foxcroft, and one son, Estes Flint Nichols, now with the U S 
Infantiy in Fiance 

Richard S Hawkes, M D , F A C P , 

Acting Goveinoi for Maine 

- DR PETER IRVING 

Dr Peter living, FAC P ,,New Yoik, died on December 28, 1944, at 
Roosevelt Hospital after an illness of seveial months He was born in 
Madison, Wisconsin, in 1878, and was a direct descendant of Petei Irving, 
who was a brother of Washington living Dr Irving received his AB 
degiee from Columbia University and his M D from the College of hy- 
sicians and Surgeons, Columbia University, and, during his early career, 
was on the teaching staff of Columbia University Medical College He was 
on the staff of the Roosevelt Hospital, the City Hospital, and was formerly 
an Associate Attending Physician at The New York Hospital For many 
years he was Assistant Secretary of the Medical Society of the County of 
New York and, in 1937, became Secretary of the Medical Society of the 
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State of New Yoik, an appointment which he held until the time of his 
death He was a membei of the House of Delegates of the A M A , 
and Fellow of the New Yoik Academy of Medicine, Fellow of The Ameri- 
can College of Physicians, and at his death was Consulting Physician at 
seveial New York hospitals 

In 1943 he was appointed by the Governoi of the State of New York 
as a member of a Commission to investigate the management and affairs of 
the Depaitment of Mental Hygiene of the State of New York Repoit of 
this Commission was submitted in 1944 under the title The Caie of the 
Mentally 111 in the State of New York ” 

Through the latter pait of 1941 and during 1942 he lendeicd very 
valuable assistance to the Piocurement and Assignment Seivice for phy- 
sicians of New York State, and for this he leceived a citation lie was a 
tneless woiker and gave unstintingly of his time to his fellow men PIis 
chief interests were foi his fellow physicians in the State of New Yoik and 
his passing is a very severe and keenly felt loss 

Asa L Lincoln, M D , F A C P , 
Governor for Eastern New Yoik 

DR ESMONDE B smith 

Dr Esmonde Bathgate Smith (Associate, 1921), of Brooklyn, New 
York, died February 2, 1945, at the age of 58 

Di Smith graduated from the Cornell University Medical College in 
1909, and for a great many yeais had been the Attending Pathologist to 
the Methodist Hospital of Biooklyn His work was restricted to Pathology 
and Clinical Pathology He was a member of the New York State Society 
of Pathologists, the Brooklyn Society of Internal Medicine, the Kings 
County Medical Society, the Medical Society of the State of New York, 
and the American Medical Association 

DR EUGENE JOHN LUIPPOLD 

Dr Eugene John Luippold, MD, FACP, boin in Brooklyn, New 
Yoik, July 22, 1886, foi thirty-six yeais a practising physician in Noith 
Hudson, New Jersey, died at his home in Weehawken, December 16, 1944, 
of melanocarcinoma 

Di Luippold attended Noithwestein University and received his medical 
degree from Baltimore Medical College in 1907 After several years of 
general practice he was appointed pathologist at the North Pludson Hospital, 
1919-23, and then became attending physician at the same institution, 
1923-27 Since 1927 he had been attending physician at Chiist Hospital, 
Jeisey City He was a past president of the Hudson County Medical So- 
ciety, a member of the Medical Society of New Jeisey, a Fellow of the 
Ameiican Medical Association and the New York Academy of Medicine 
and had been a Fellow of the Ameiican College of Physicians since 1928 
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Dr Luippolcl was a man of qmct dcmcanoij icscr\cd, unassunung, yet 
possessed of a large knowledge of and interest m medical, hospital, civic and 
community aflfairs He was a membci of the North Hudson Chamber of 
Commerce, a director of the First National Bank of Union City, and a 
formei president of the Union City Rotary Club He was exceptionally 
well read, and his talks were frequently interspersed with humorous and 
knowing anecdotes from both classic and modern literature On a trip to 
Nice in 1937, as a delegate to the Rotary International, he glimpsed the 
gathering war clouds and the jeopardy of world peace His interest and 
activities III medical spheres wcie comprehensive and enlightened by travel 
and serious thought 

In 1910 Dr Luippold married Anna Buchtenkirk Theic are two chil- 
dien a son, Captain Eugene Luippold, serving in the Medical Corps, U S 
A , now in France, and a daughter, Helen, wife of Majoi J Reed, U S M C , 
of East Orange, now stationed at Camp Lejeune, New River, North 
Carolina 

His death is deeply regretted by all his New Jersey associates 

Edward A Cannon, M D , 

North Bergen, New Jeisey 

DR WILLIAM F CONFAIR 

Dr William F Confan, F A C P , of Benton, Pa , died m the Geisinger 
Hospital, Danville, Pa , on January 14, 1945 Dr Confair was born m 
Benton on September 22, 1908 He received both his academic and medical 
training at the University of Pittsburgh, receiving his M D degree m 1932 
His interneship was served in St John's General Hospital in Pittsburgh 

He took an active and leading part in medical affairs in his community, 
being on the staffs of the Bloomsburg (Pa ) Hospital, the Nanticoke (Pa ) 
Hospital and the Berwick (Pa ) Hospital He was at one time President 
of the Columbia County Medical Society, a member of his State Society and 
the American Medical Association Since 1941 he had been a Fellow of the 
American College of Physicians 

He entered the Medical Corps of the U S Army in Decembei, 1940, 
as a Captain and was subsequently promoted to Major While serving in 
the Aleutians he sustained serious injuries, which led to his being placed on 
the inactive list late in 1943 His death was the result of complications 
arising out of these injuries 

W^e record with deep regiet the loss of this able young physician who 

gave so much to the public service 

Thomas M McMillan, M D , F A C P , 

Acting Governor for Eastern Pennsylvania 
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DR FRANCIS JOSEPFI DEVER 

Dr Fiancis Joseph Dever, F ACP, died Dccembei 30, 1944, ni Phila- 
delphia, Pa, at the age of 65 Foi many years Di Devei was Internist, 
and since 1935 Internist Emeritus, to St Luke’s Hospital, Bethlehem, Pa , 
where he practiced his profession for many years 

He was a member of the Noithampton County Medical Society, the 
Medical Society of the State of Pennsylvania, the American Medical Asso- 
ciation, the American Climatological and Clinical Association, the Medical 
Club of Philadelphia and the Medical Club of Bethlehem Fie had been a 
Fellow of the American College of Physicians since 1925, having been spon- 
sored by three men whose names aie greatly leveied in oui oigamzation, 
the late Judson Daland, Alfred Stengel and Lewellys Barkei 

As the handicaps of Parkinsonism bore down more and more. Dr Devei 
was forced to gi\e up the practice of Medicine in 1939 Finally in 1943, 
he found it necessary to enter the U S Naval Hospital where he died 

His death brought to an end the career of a kindly and scholarly gentle- 
man, who brought to the practice of Medicine gi eat dignity 

Thomas M McMillan, M D , F A C P , 

Acting Governor for Eastern Pennsylvania 

DR LOGAN CLENDENING 

Dr Logan Clendemng, FACP, Kansas City, Mo, died January 31, 
1945, at his home in Kansas City Dr Clendemng was born at Kansas City, 
Mo , May 25, 1884 He pursued pre-medical study at the University of 
Michigan and received his medical training at the University of Kansas 
School of Medicine, MD, 1907 Thereaftei, he took postgraduate work 
at Harvard University, University of Edinburgh, Scotland, and the Uni- 
versity of Vienna, Austria During the first World War, he served as 
ajoi in the Medical Corps of the United States Army 
Dr Clendemng had been Professor of Clinical Medicine at the University 
° Ki School of Medicine since 1928 He was the author of many 

^ ished articles on medicine and of two textbooks, “Modern Methods of 
reatment and the “Human Body ” He was most widely known for his 
syndicated articles on popular health subjects 

DR FRANK DeVORE GORHAM 

Dr Frank DeVore Goiham, FACP, St Louis, died at the Barnes 
o^ital, November 27, 1944, of carcinoma of the sigmoid, aged 56 

r Gorham was born at Cloverdale, Ind , in 1888^ A B , 1910, Indiana 
niversity, MD, 1912, Washington University School of Medicine, St 
served during World War I as captain, MAC, in charge of 
le Medical Division, Base Hospital 84, France 
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Foi many yoats Di Goiham w^s Instuictoi m ]\lcdicinc at Washington 
University School of Medicine, and a inembei of the visiting staff of Barnes, 
St Luke’s and Bethesda General Hospitals Duiing his eailier career, he 
had done postgraduate work in Geimany, at the New Yoik Post-Gi aduate 
Medical School and at the Lenox Hill Hospital, New York He had pub- 
lished a numbei of papeis, he was a member of the St Louis I\Iedical So- 
ciety, Missouri State Medical Society, Ameiican Gastro-enterological Asso- 
ciation and the American Therapeutic Society, he was a Diplomate of the 
American Board of Internal Medicine, he was a Fellow of the American 
Medical Association and had been a Fellow of the American College of 
Physicians since 1927 
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THE TREATMENT OF SUBACUTE BACTERIAL 
ENDOCARDITIS WITH PENICILLIN ‘ 

By James E Paullin, M D , F A C P , and Christopher John 
McLoughlin, M D , Atlanta, Georgia 

The results of treatment of subacute bacterial endocarditis have been as 
disappointing and unavailing as of any disease known to medicine The 
disease is not uncommon and is found most frequently in localities where 
rheumatic heart disease is common Until the present time treatment has 
been discouraging, attempts to immunize the patient by vaccines, serums, 
and non-specific shock therapies were very disappointing, m fact these 
methods seemed to shorten the patient’s life rather than prolong it Intra- 
venous injections of mercurochrome, acnflavine, and gentian violet produced 
no results, although some of them were encouraging, particularly the use of 
merthiolate which seemed to cure a similar disease produced experimentally 
in finimals but proved to be of no value in treating human beings 

The advent of the sulfa drugs raised high hopes that at last a remedy 
had been .found which would cure this dread disease However, sulfanil- 
amide early proved disappointing and other sulfa compounds were tried, 
then sulfa drugs in combination with other therapeutic measures, such as 
fever therapy, heparin, and typhoid vaccines It was then that reports 
began to appear concerning patients who had recovered from subacute bac- 
terial endocarditis through medical treatment The advent of penicillin once 
more raised our hopes but mindful of the disappointments shown by the sulfa 
compounds we were skeptical of reported cures of subacute bacterial endo- 
carditis by penicillin 

We wish to report six cases of subacute bacterial endocarditis treated 
with penicillin, in three of which the progress made by the patient has been 
such that a claim of cure seems justified It is probable that more cases 
will be reported as cured by penicillin since the supply of this drug has been 
greatly increased It is also probable that most patients will have had an 

*Rccencd for publication January 29, 1945 
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abortive attempt at cure with some of the sulfa drugs before receiving 
penicillin Consequently it is only fair to evaluate the percentage of in- 
dividuals who may be exiiecled to recovei from this disease spontaneously 
or fiom the use of othei chemotherapeutic agents In a senes of 1,500 
cases of subacute bacteiial endocarditis Libinan * reported only 22 spon- 
taneous recovei les Small as this numbei of cures is, it is far greater than 
the three spontaneous lecoveries among 1,096 cases collected by Lichtman - 
Combining these two figures gives a total of 25 spontaneous recoveries among 
nearly 2,600 cases, or less than 1 per cent The results of treating subacute 
bacterial endocarditis by chemotherapy (sulfonamides) offer some improve- 
ment over the above figure Lichtman collected 489 cases to which may be 
added some reported more recently by Galbreath and HulL and also a 
few reported by Bunn,‘ which brings the total up to 535 Twenty-four of 
this number were leported cured, thus giving a total of 4 5 per cent of cases 
cured by sulfonamides alone and not in combination with other therapeutic 
measures The use of sulfonamides m combination with heparin was ad- 
vocated in the hope that the heparin would prevent the formation of fibrin 
clots on the valve leaflets and so eliminate the bacterial-laden * vegetation 
from the valves Of 109 cases reported treated by the combination of 
heparin and sulfonamides seven recovered, thus showing a total of 6 5 per 
cent cured Krusen ° and others reported that the blood stream can be 
sterilized by use of hyperpyrexia alone, even though it cannot be kept sterile 
The fact that positive cultures from the blood stream can be made within 
a few days after sterilization of the blood by hyperpyrexia is probably due 
to the breaking off of infected vegetations from the valves and reinfection 
of the blood stream Chemotherapy, in combination with hyperpyrexia 
induced by the fever cabinet or the Kettering hypertherm, in 61 cases yielded 
only four cures, or a total of 6 5 per cent This is almost the same per- 
centage as by chemotherapy alone Solomon ® reported 22 cases treated by 
chemotherapy plus the use of intravenous typhoid vaccine with five cures 
from Stieptococciis vindans infection, but 23 other cases reported by Licht- 
man resulted m only two additional cures These leports give this form of 
therapy an average of 15 per cent m the “45 cases reported Just how much 
the percentage of cures will increase through the use of penicillin is difficult 
to determine at this time It is hoped that the percentage will mount con- 
siderably Herrell, Nichols and Heilman," at the Mayo Clinic, reported that 
four cases of subacute bacterial endocarditis they had treated with penicil- 
lin resulted in failure However, they used penicillin in veiy small amounts 
and what the outcome would have been if they had -used larger doses is 
conjecturable Evans ® treated four cases with a cure in one He found 
that very large doses were necessary and used four and one-lialf million 
units on the individual who recovered This man is now well and working 
10 months after his illness 

The first three cases presented here are frank failures Two of these 
cases received less than 3 million units, which from our observation seems 
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msufficient to pioduce a lasting cuic On the otliei hand two of tliese thiee 
were advanced m age, the other, although young, was almost in extienns 
on admission to the hospital Failuie was expected in one case because the 
organism isolated from hei blood was only slightly inhibited in vitio by 

penicillin 

Cask Rr ports , 


Case 1 O D , vhite female, age 68, was admitted to the hospital July 24, 1944, 
with the history of illness with fever and general malaise of eight weeks’ duration 
Five weeks previously she developed generalized aching, night sweats with some 
loss of weight, and also anorexia and nausea Two w-eeks previous to'admission she 
had diarrhea with blood and mucus ni her stools She developed shortness of breath 
at tins time One jear previous to admission a doctor had told her she had a “leak” 
m her heart Otherw'ise her cardio-respiratory history w'as negative 

Physical Examination On admission her temperature wms 100 3/5“, pulse 88, 
respirations 18, blood pressure 140 mm Hg systolic and 74 mm diastolic She did 
not appear acutely ill The general examination w'as essentially negative Heart 
was enlarged and the rate was regular She had a grade 3, fairly harsh systolic 
murmur at the apex and over the aortic area The spleen was not palpable No 
petechiae were observed 

Laboiatory Repot ts Red blood cells averaged about 4,200,000, hemoglobin about 
11 grams, sedimentation rate varied from 117 mm on admission to 107 mm two weeks 
later, white blood cells varied from 9,000 to 11,000 and as low' as 7,000 Five blood 
cultures were positive for alpha hemolytic streptococcus, of St) epiococciis viiidatis 
At 4 p m on August 2, her tenth hospital day, she was started on twenty-five thousand 
units of penicillin in 2 cc of saline intramuscularly every two houis 

Ticatinent Before penicillin was started tlie temperature varied from 101° to 
102° F , and after that it dropped to 99 5° On the fourteenth hospital day the heart 
murmur was still the same and the temperature lemained about 99° F She was 
given 400 cc of whole blood She leceived ji total of 2,975,000 units of penicillin 
up until August 12, 1944 Her temperature lemained about 99° with the exception 
of one day from the time the drug was started She w'as dismissed fiom the hos- 
pital on August 19 On September 5 she reported that she was not well and was 
complaining that she ached all over and that lier ankles were swelling Failure in 
this case was expected because her organisms were only slightly inhibited by penicillin 
111 vitro 


Case 2 J H, colored male, age 72, was admitted to the hospital on May 16, 
1944 He had been in good health until the first of April, 1944, at which time he 
^gan to haie fever w'lthout chills, loss of weight, anorexia, and severe lassitude 
His illness forced him to stay in bed for about one week before his admission At 
this time he developed a severe precordial pain which was noted only on motion of 
the chest wall This was described as a “catch-like” pain There w'as no history 
of previous heart disease, syphilis, or rheumatic fev'er 

Physical Examination The temperature on admission was 100° F Pulse 90 
Blood pressure 150 mm Hg systolic and 100 mm diastolic He was an elderly 
colored man m no acute distress, but chronically ill Eyes showed pale coniunctivae 
v\ 1 1 pe ec iiae m the lower left lid The fundi showed no hemorrhages oi exudates 
but mere was one plus arteriosclerosis The heart was enlarged to the left and there 
vvas a to and fro niurniur heard over the aortic area At the apex there was a soft 
diastolic niurniur The rate and rhythm were regular The liver was palpable 3 cm 

^ ^ indirect inguinal hernia extending down 

nto the light scrotum Otherwise phvsical examination was negative 
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Laboiatoiy Rcpotl-; Red blood cell count was 3,800,000 with 10 giams of 
hemoglobin Sedimentation late 85 mm White blood cells, 10,950, with 83 per cent 
polymorphonucleais Blood culture on admission sliow-ed an alpha hemolytic strepto- 
coccus Phenolsulfonplithalein test w'as within normal limits Non-pi otem-nitrogen 
four days after admission was 32, wuth a total protein of 5 5 grams 

Rocntgen-iay show'ed marked left ventricular enlargement wnth toituositv of the 
thoracic aorta 

Hospitalization Cultures of the blood were taken dailj after admission, all of 
which grew alpha hemolytic streptococcus Ihis was continued until penicillin 
could be started on May 24 Twenty-fi\e thousand units w’cre given every three 
hours On May 29 the cultures of the bloocT bec,ime negative By. this time the 
patient had already regained his strength and continued to feel subjectnely well the 
lemainder of his hospital stay On June 6 the course of penicillin w'as completed 
and 2,800,000 units had been given Tlie cultures of the blood had remained negative 
up until June 5 but one done on June 8 was again positive and the} remained positive 
until he left the hospital On Tune 13 he was placed on full dosages of sulfadiazine 
The blood cultures remained positne and the patient subjectively well On June 17 
he was discharged at his ow n insistence When last seen his health and strength w'ere 
failing rapidly 

Case 3 C R , white, female, age 20, was admitted to the hospital on April 17, 
1944 At that time she complained of heart and joint pains which began in Novem- 
ber 1943 following an attack of influenza with malaise, chills and headache, and 
paralysis of the left side In January 1944 she developed a polyarticular migrating 
pain at the left ankle, wnth swollen, hot, tender joints iniohing the ankle and then 
both knees, wrist, elbow” This cleared up with no residual damage Tw'o weeks be- 
fore admission she had an attack of palpitation lasting fixe to ten minutes Fre- 
quently in the past she had attacks of dyspnea xvhich had been relieved by erect 
posture History revealed that she had frequent epistaxis as a child, xvith sore 
throat There is no other history of rheumatism or chorea 

Physical Examination Temperature on admission 100 2° F ,' pulse 120, res- 
pirations 40, blood pressure 110 mm Hg systolic and 50 mm diastolic She xvas 
acutely ill, considerably undernourished, with evidence of recent xveight loss The 
left wrist, hand, fingers, elboxv and ankle xvere swollen, tender, and x^ery painful on 
motion The eyes shoxved some petechiae m-the right conjunctwa , fundi xx^ere 
negative The throat xvas inflamed Examination of the heart revealed a diffuse 
apex impulse xvith a systolic thrill at the apex and a loud harsh systolic murmur and 
a loxv-pitched diastolic murmur heard at the apex The tip of the spleen could 
barely be felt There was some clubbing of the fingers Reflexes xvere all hyper- 
active She xvas hyper-irntable and unstable emotionally, crying during the entire 
time the history xvas being taken 

Laboratory Repot ts Her red blood cells xvere 3,900,000, xvith 124 grams of 
hemoglobin Sedimentation rate xvas 115 mm and ranged doxvn to 'as loxv as 16 mm 
an hour before her death The red cell count did not change markedly The xv iite 
blood cell count on admission xvaS 12,000, eighty per cent of which xvere po ymor- 
phonuclears, this ranged as high as 23,000 and as loxv as 9,300 be ore ler ^ 
Non-protein-nitrogen xvas 38 mg one month after admission to the hospital and 92 
mg before death Four consecutive blood cultures on admission revealed alpha 
hemolytic streptococcus Roentgenogram of the chest taken shortly after admission 
revealed generalized cardiac enlargement, mitral configuration, and pulmonary 
congestion 

Hospitalization The first five days in the hospital her temperature was spiking, 
going as high as 104° F She xvas started on sulfadiazine on the fourth day and this 
xx'as continued to the seventh hospital day Penicillin xx^as started in doses of 200,000 
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units per day on the eleventh hospital day and this was continued for 20 days A 
total of 4S million units weie used The patient went into marked congestive 
failuie during the treatment She was digitalized and was given ammonium chloride, 
salyrgan, urea ciystals, and vitamins, etc, with little relief Both pleural cavities 
were tapped, and 1,000 to 2,000 cc of fluid were removed at vaiious and irregular 
intervals Her temper atuie came back to normal about five days after the discon- 
tinuance of penicillin and remained normal thioughout the rest of her hospitalization 
She became very irritable, would not eat and would not take any medication by 
mouth Plasma and all other measures for diuresis and increasing the strength of 
the heart were unsuccessful She gradually became weaker and died on the fifty- 
ninth hospital day 

Neaopsy was obtained The diagnoses were (1) Rheumatic heart disease, 
with mitral insufficiency (2) Subacute bacterial endocarditis, due to alpha hemo- 
lytic streptococci (3) Old cerebral embolism 

The first case presents a fairly typical picture of an endocarditis super- 
imposed upon valves of the heart that were already damaged The failure of 
penicillin to inhibit organisms isolated from her blood stream made it fairly 
certain that its use would not be very advantageous The method of testing 
for susceptibility to penicillin is simple and requires comparatively few 
hours It gives a reasonably accurate indication of what effect the penicillin 
may have on the organisms in vivo It has been found to be of little value 
in VIVO when its use m vitro has shown very little inhibition of culture 
growth The second case revealed no evidence of valvular damage other 
than that due to arteriosclerosis Although his cultures were still positive 
on dismissal he was subjectively much improved, but soon began to lose 
ground rapidly The third case is that of a young woman with a history of 
epistaxis, sore throats and joint pains, which account for her valvular 
damage 

The next three cases are of those fortunate individuals who, both sub- 
jectively and clinically, have recovered from subacute bacterial endocarditis 
Three recoveries out of six cases place this number far above the average 
for either spontaneous recovery or cure through the use of the sulfa-com- 
pounds These patients did receive some of the sulfa driigs However, 
their cultures remained positive while it was being administered In each 
of these cases tests were made in vitro to determine the susceptibility of the 
organism to penicillin In each case it was found to be susceptible to weak 
solutions of the drug, and thus gave hope it would be effective in vivo 

Case 4 J M , white, male, aged 16 years, developed rheumatic arthritis at five 
years of age and since then had recurrent pain in the joints, with fever, palpitation, 
epistaxis and frequent colds He was admitted to the hospital m December 1937' 
with joint involvement, but at that time had no cardiac damage Tonsillectomy was 
done m 1938 The diagnosis of myocarditis was made m June 1939 A faint diastolic 
apical murmur was heard in August 1940 when he had another attack of arthritis 
In January 1942 a diagnosis of aortic insufficiency and mitral stenosis was made In 
February 1943 he had another attack of arthritis About June 8, 1944, he noticed pain 
m his left lower chest A diagnosis of pneumonia was made and he was started on 
sulfathiazole He recovered from this attack in eight or nine days On June 17 
1944, he had a slight nose bleed On June 19 he was admitted to the hospital com- 
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plaining of weakness and a tired feeling for the preceding two or three weeks He 
also had some mild exertional dyspnea but no orthopnea or nocturnal dyspnea 

Exavitualtoii Phjsical examination showed him to be poorly nourished, with a 
temperature of 101° F , pulse 122, respirations 20, blood pressure 120 mm Hg systolic 
and 30 mm diastolic He looked much younger than his stated 16 years The eyes 
were essentially negative The chest showed a rather marked Harrison’s groove 
and a rachitic rosary The heart was enlarged and there was a harsh, high pitched, 
short systolic murmur heard all over the precordium, best at the apex, and a harsh, 
high pitched, diastolic murmur in the aortic area, which could also be heard at the 
apex The pulmonic second sound was loud and snapping There w'as a Corrigan 
pulse with pulsating capillaries and pistol shot femorals The liver could be demon- 
strated by percussion 3 cm beneath the costal border but it could not be felt The 
spleen was barely palpable 

Laboratory Reports On admission, on June 19, the red blood cells were 3,180, 
000, hemoglobin 9 grams, sedimentation rate 33 mm On June 23 the sedimentation 
rate had jumped to 138 mm The white cell count varied from 10,000 to 18,000 

Roentgeiiog) am showed tlie heart to be enlarged to the right and the left atrium 
showed very marked dilatation, displacing the esophagus to tlie right and posteriorly 
Blood cultures taken on June 19 and June 21 showed a positive growth of Strepto- 
coccus virtdaiis which was sensitive to penicillin For the first 10 days of hospitali- 
zation he ran a spiking fever which averaged about 102° F at its peak but one day 
went as high as 104° 

Treatment Penicillin was started on June 28 and he received 25,000 units 
intramuscularly in 2 cc of normal saline eveiy two hours On the third day of 
treatment the temperature dropped to normal and remained there for the duration of 
his hospitalization He received a total of 4 million units of penicillin and was dis- 
missed from the hospital on July 24, 1944 Additional blood cultures, two of which 
were taken during August, showed no growth He was dismissed on 1 gram of 
sulfadiazine daily “for life ’’ His last visit was August 25, 1944, at which time he 
was symptom free His red blood cells tlien numbered 3,880,000, white blood cells 
7,900, hemoglobin 11 5 grams 

Case 5 L H , colored female, 20 years of age, was admitted to the hospital 
on February 10, 1944 At the age of six this patient had rheumatic fever with 
arthritis so severe that she used crutches for six months In 1941 an aortic diastolic 
murmur was found and a diagnosis made of rheumatic heart disease with aortic in- 
sufficiency Kahn tests in 1940 and 1941 were positive In 1941 a lumbar puncture 
yielded negative spinal fluid The day before admission to the hospital she com- 
plained of mild headache which lasted all evening She also had some slight fever^ 
and pain in the knees when walking 

Physical Examination Her temperature on admission was 103° F , pulse 120, 
respirations 22, and blood pressure 120 mm Hg systolic and 60 mm diastolic She 
was not acutely ill and was moderately well nourished There were no petechiae 
No joints were involved except that the knees were somewhat painful on passive 
movement The glands in the posterior cervical and axillary regions were palpable 
but not tender The eyes showed some pulsating vessels in the fundi The eft 
border of dullness of the heart was 9 cm to the left A grade 2 systolic rnurmur was 
heard at the apex, transmitted to the axilla There was a slight diastolic murmur 
heard at the secondary aortic area but none at the apex 

Laboratory Reports Sedimentation rate was 51 mm , white blood cells numbered 
10,750, with 86 per cent polymorphonuclears Kahn reaction was negative The first 
blood culture yielded 165 colonies per c c of alpha hemolytic streptococcus Fluoro- 
scopic examination of the chest was indicative of rheumatic heart disease with mitral 
involvement There was no suggestion of congestion or pleural fluid Spinal fluid 
examination was negative The electrocardiogram showed no significant findings 
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Treatment was symptomatic for the first three days and patient was placed on 
sulfadiazine Two days later the fever curve returned to normal and then lose to 
99° F and then to 102° and 103°, with strongly positive Wood cultures On the 
twelfth hospital day penicillin, 250,000 units, a day intramuscularly, was started with 
individual doses every two hours day and night for 14 days The day aftei this 
therapy was started the temperature returned to normal and until therapy was 
stopped on the twenty-sixth hospital day did not rise significantly From the twenty- 
sixth to the thirty-second hospital day the temperature curve ran between normal and 
100° F and then came down to normal and stayed there The patient felt greatly 
improved after therapy was stopped and gained in weight and strength The day 
before therapy was begun there were 27 colonies of alpha hemolytic streptococcus per 
cc of blood and the day after therapy was started the organisms had completely 
disappeared She was discharged from the hospital on March 21, 1944 On March 
28, and again on April 11 blood cultures were still negative Sedimentation rate 
also came down to 40 mm in one hour on discharge, 34 mm a week later, and 31 mm 
two weeks thereafter The white cell count was normal during the entire course of 
penicillin, it became slightly elevated when the penicillin was stopped and then fell to 
normal with the fever curve During her course in the hospital she received two 
transfusions of 500 c c each, and also ferrous sulfate by mouth Her red cell count 
was 5,000,000, hemoglobin 12 grams When seen three weeks after discharge she 
was asymptomatic, feeling well and quite strong and ready to return to work Six 
months later she was still well and symptom free and working daily without difficulty 

Case 6 T A S , white male, age 64, was admitted to the hospital on January 1, 
1944, complaining of weakness of two months’ duration In July 1943 he had been 
told that he needed several abscessed teeth removed, and his local physician said his 
physical condition was satisfactory Between July and October 19, one-third of his 
teeth were extracted, one or two at a time Late in October he lost his appetite and 
energy, and was no longer able to work as long or as hard as usual He had no pain 
at this time Between October and December he had frequent night sweats He had 
no chills or fever These symptoms gradually progressed until December when he 
was confined to bed because of weakness There was no dyspnea His weight loss 
was approximately 30 pounds, decreasing from 150 pounds to 120 pounds 

Past History He had an unknown fever of some sort when he was quite young 
No other serious illnesses 

Physical Evamination He was a poorly nourished white male There was a 
small petechial hemorrhage on the palpebral conjunctiva of the right lower eye hd 
The heart was not enlarged to percussion There was a distinct, soft, blowing systolic 
murmur ^heard over almost the entire precordium The second sound was slightly 
accentuated but there were no murmurs Blood pressure was 110 mm Hg systolic 
and 70 mm diastolic Liver and spleen were not palpable 

Laboratory Reports Urinalysis frequently showed a heavy trace of albumin 
and usually from 1 to 3 red blood cells per high power field Red blood cell count 
on admission was 3,300,000, white blood ceils 10,000, hemoglobin 10 7 grams On 
January 12 his white cell count had risen to 21,350, but by February 2 had dropped 
again to 12,000 On February 15 it came down to less than 9,000 and remained there 
throughout his stay Sedimentation rate on admission was 77 mm , rising as 
January 12, 1944, dropping again to 100 mm on February 2, 
1944, and decreasing gradually to 60 mm at dismissal Between January 5 and 
January 11 four cultures were positive for Streptococcus vindans On January 18 
a culture showed inhibition of growth over half of the Petri dish with penicillin 
diluted 1 250 units per c c and 1 c c placed in a dish A culture on January 22 
showed six colonies On January 24 the culture showed two colonies, on January 29 
two colonies and from then on all cultures were negatne, although tfiey were taken 
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regularly at frequent intervals and eight were made Electrocardiogram showed no 
definite evidence of myocardial damage Nco-prontosil (intramuscularly) was started 
on the sixth day of hospitalization and was continued in what was considered ade- 
quate dosage until the administration of penicillin was begun From the time of his 
admission on January 1 until the time penicillin was started on January 29 he had a 
spiking temperature averaging 102° F but at times did become elevated to 103° On 
January 29 he was started on penicillin and from then on his tempeiature stayed 
below 100° until the very day that the penicillin was stopped on February 12, and 
on that day he ran a temperature of 103° at 8 o’clock in the morning for some unknown 
leason His temperature dropped then and remained between 98° and 99° for the 
duration of Ins hospital stay He was dismissed from the hospital on March 6, 1944 
At that time he weighed 131 pounds and had received a total of 4,225,000 units of 
penicillin 

Prog} css Notes On January 9 several small petechiae were discovered in the 
left anterior chest wall On January 14 there were two fresh hemorrhages in the 
right fundus, one medial and one lateral to the disc There was a similar hemorrhage 
m tlie left eye superior to the disc On the ninth he also developed an Osier’s node 
at the tip of the left forefinger which was painful and tender This disappeared within 
five days On January 24 he had developed some petechiae in the left conjunctival 
sac and the hemorrhages in the eyes had resolved On January 25 his condition be- 
came much worse, his speech was irrational and indistinct and he appeared dis- 
oriented, and had an aphasia The cranial nerves were apparently intact, all the 
abdominal reflexes and cremasteric reflexes were absent The pupils reacted rather 
sluggishly to light At this time it was consideied that he might have had an em- 
bolus from a vegetation to the left mid-cerebral artery The following day he was 
better oriented and appeared to have partially recovered On February 3 no marked 
changes were observed and the sedimentation rate was even more elevated than 
pieviously but the patient felt that his appetite was better 

Follow-Up On March 22 his weight had increased to 148 pounds His appetite 
was good He had no fevei and no complaints The left border of cardiac dullness 
was 10 cm from the midsternal line in the fifth )eft interspace There was a rather 
loud systolic murmur but no diastolic murmui was heard Blood pressure was 140 
mm Hg systolic and 76 mm diastolic Red blood cells numbered 3,830,000 , white 
blood cells, 12,600, hemoglobin 12 2 grams Sedimentation rate was 42 5 mm m one 
hour On April 19 he weighed 152y2 pounds December 25 he is quite well 

All of the above cases show evidence of earlier damage to the valves of 
the heart before the onset of the endocarditis Cases 4 and 5 showed a long 
history of valvular damage of considerable extent, yet they were able to 
withstand the onslaught of bacterial invasion and to recover without much 
appreciable additional damage to the valves Case 6 in paiticular presented a 
gamut of clinical manifestations varying from the slight fever, weakness and 
weight loss which accompanied the onset of the disease, down through pro- 
gressive wasting away and loss of orientation through a cerebral accident 
and up again from the shadows to new life and health One of the striking 
factors in these cases is the unusually large amount of penicillin required to 
produce a cure in these patients .Evans® found that it required 4 , 500,000 
units to effect a cure in his patient We too have found that far above the 
usual amounts of penicillin must be used Two hundred to three hundred 
thousand units daily must be injected regularly every two hours, day and 
night until about four million units have been given Herrell et al ^ used a 
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continuous intravenous drip method to administer a total of 80,000 units 
daily The use of continuous intravenous drip probably has the advantage 
of giving the patient a more uniform and constant concentration of penicillin 
m tlie blood, which is very desirable, than by the intramuscular injection 
every two hours However, the difficulty of holding an arm quiet for the 
many days necessary to administer the treatment makes it appear easier on 
the patient if the intramuscular method is used 

The first two cases in our series received less than three million units 
of penicillin and the others received approximately four million or more units 
This is far above the average doses required for the successful treatment of 
other conditions which respond to penicillin Moreover, it must be continued 
in concentrated doses for a longer period of time than is necessary m the 
treatment of other penicillin-susceptible infections None of the patients 
treated in this series suffered any reactions which could be attributed to the 
penicillin Very few serious reactions have been reported during its use 
Herrell ’’ states that it can be used with safety even in severe anemia, leuko- 
penia or even complete agranulocytosis With the improved purity of 
penicillin even fewer reactions are likely to occur 

Summary 

We have presented six cases of subacute bacterial endocarditis proved 
by repeatedly positive blood cultures in each case Three of these cases 
were rather hopeless from the onset , the other three, although they appeared 
to be hopeless, nevertheless responded so well to penicillin therapy that they 
are still alive and well and without subjective or objective evidence of a 
bacterial endocarditis The two adults are again working daily at their 
respective occupations and have gained in weight and strength It is now 
six months since the dismissal of one from the hospital, and nine months 
or more for the other two patients They will be followed carefully for 
some time to come 

It is felt that failure in some cases which have been reported m various 
journals may have resulted from insufficient concentration of penicillin, or 
an inadequate total dosage All cases seem to require at least 4,000,000 
units and now that it is more readily available commercially there should be 
no reason why even greater total dosage could not be used 

These three cures out of six cases are but a small number, and no ac- 
curate percentage of cures can be derived from this small senes However, 
It does show that in patients whose organisms are known to be susceptible 
to penicillin there can be cuie even in such serious illnesses as subacute bac- 
teiial endocarditis We know that the results of cure with penicillin will 
rise far above the 1 per cent of cases that recover spontaneously and we 
hope that it will also give a much greater percentage of cures than the 4 5 per 

cent to 15 per cent of cures obtainable with various combinations of sulfa 
drugs 
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The purpose of this communication is to joresent the results of an ex- 
ploratory study on the technic, safety and chruical effectiveness of inhaling 
penicillin aerosol in patients -with bronchopulmonary infection Many ques- 
tions concerning dosage of the drug, length of ( treatment and choice of ap- 
paratus require further investigation Our ]prehminary findings are re- 
ported in order that other workers in this fifjild may study this relatively 
simple method of local application of pemcil,lm to the bronchi and lung 
parenchyma, since the response in some patient|s has been of an encouraging 
nature That penicillin aerosol penetrates the; lungs and may be recovered 
from the urine in rabbits and normal human 
Bryson, et aP 

Historical 


beings was demonstrated by 


The administration of drugs by inhalatioili through the lungs has been 
employed for many years in patients with asuhma and pulmonary emphy- 
sema When a suspension of a substance is Pj^roduced by the passage of air 
or oxygen through a nebulizer, the resulting i/paist is termed a “nebuhn” or 
an ‘^aerosol ” It has long been known that pparticulate substances of small 
size penetrate the alveoli, and that the size v* of the particles is dependent 
upon the nature of the nebulizer used The bj^^eneficial results of inhaling the 
nebulized solution of 1 1000 epinephrine i|n patients with asthma were 
reported some years ago by Heubner ^ and If ageder ® An important prac- 
tical advance in this therapy was made by ('^raeser and Rowe,^ who sug- 
gested the more concentrated 1 100 solution! of epinephrine, employed in a 
hand bulb nebulizer that provided a fine suspoension of the drug In sim- 
plicity of technic, rapidity of action and re|lative freedom from constitu- 
tional side effects, this method of adminislj ration presented practical ad- 
ministration over injection of epinephrine b|^y hypodermic The use of 1 
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pel cent epinephrine and 1 per cent neosynephnne by continuous inhalation 
was studied by Richards, Barach and Cromwell ® in patients with broncliial 
asthma and other clinical entities with bronchial constriction The use of 
these substances has been found to be of clinical value not only in cases of 
bronchial asthma and pulmonary emphysema,® but also in pneumonia and 
pulmonai*y edema ® and m irritant gas poisoning A more stable and 
less irritating suspension of epinephrine is obtained if a 5 to 20 per cent 
solution of glycei in is added, as shown by the classical study of Abramson,^ 
but the concentrations of penicillin used m this investigation are high 
enough not to require addititan of glycerin Lockey ■® also found that the 
addition of 5 per cent glycenin to a 1 per cent epinephrine solution resulted 
in less irritation and dryness M the throat 

The employment of chen otherapeutic agents as aerosols had the theo- 
retical advantage of a high ocal concentration with a relatively low blood 
level of the drug, since nebi hzed solutions penetiate to the depths of the 
lungs ~ Castex, Capdehoura : and Pedace demonstrated that a 5 per cent 
solution of sulfanilamide resu :cd in clinical improvement in cases of broncho- 
pulmonary suppuration CCruegei , et al showed that the material was 
uniformly distributed througll the alveoli of the lungs by employing India 
ink m monkeys and mice Cljambei s et al developed a metliod of prepar- 
ing minute microcrystals of siilfathiazole which were sprayed into the lungs 
by an atomizer supplied with compressed an They demonstrated that sig- 
nificant amounts of sulfathia lole can be absorbed through the lungs with 
the production of high blooc levels of this drug The inhalation of tlie 
nebulized solution of promir was shown to prevent the development of 
experimental tuberculosis m jumea pigs by Barach et al Promin solu- 
tion has recently been used : s an aerosol m patients with pulmonary tu- 
berculosis by Edhn et al Stacey “ reported marked improvement aftei 
inhalation of nebulized sulfathiazole solutions in patients with bronchiectasis 
The use of penicillin as ail aerosol was suggested by Bryson, Sansome 
and Laskin ^ Since penicilliii is known to be bacteriostatic in extremely 
high dilutions, inhibiting the growth of hemolytic streptococci in quantities 
as low as 0 01 microgram per c c , the potential value of inhaling a penicillin 
aerosol was consideied likely The efficacy of local instillation of penicillin 
solution in patients with empjema due to pneumococcus infection indicated 
that this drug was active in the presence of blood and pus Penicillin is not 
inactivated by the presence of oara-amino-benzoic acid in purulent exudates, 
in contrast to the sulfonamides^® Bryson et aP showed that penicillin 
aerosols could be recovered from the lungs of rabbits With a rebreathing 
bag oxygen mask nebulizer apparatus 3 2 per cent of 25,000 units of penicil- 
lin aerosolized in the mask were recovered in the urine during the first 12 
hours after inhalation, but when a human subject inhaled the penicillin for 
IS seconds and held his breath or 15 seconds thereafter these authors found 
that 60 per cent of the aerosolued penicillin was recovered in the urine dur- - 
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ing a 12 hour period, which compared favorably with an average recovery 
of 60 per cent after intravenous injection It is evident, however, that pa- 
tients suffering from bronchial and pulm^onary disease would not generally be 
able to hold their breath for a prolonged period of time 

In this communication various clinical methods of inhaling penicillin 
aerosol were tried The initial results obtainM in a series of patients with 
bronchial asthma complicated with bronchial infection, bronchiectasis, lung 
abscess and pulmonary emphysema with fibrosis will be presented 

The consideration of the optimal duration of treatment was subordinated 
to the primary purpose of determining the safety and early response to this 
chemotherapeutic approach in 20 patients, since the supply of the drug was 
limited A small number of experiments om animals was performed to 
determine the possible irritating effect on the bronchi and lung parenchyma 
and the protective value of penicillin aerosol in systemic infection 

I 

Methods j 

In the routine use of nebulinized solutions of epinephrine and neo- 
synephrine the end of the nebulizer is held ifvithin the partly opened mouth 
and the patient inhales the aerosol as it is continuously produced by a stream 
of 5 liters per minute of oxygen passing through the nebulizer During the 
expiratory cycle the nebuhn of the drug passes into the outside air In 
order to overcome an undue loss of penicillin aerosol an oxygen mask 
nebulizer apparatus was first employed m whJch the open end of the nebulizer 
was inserted through the mask between the laps of the patient The aerosol 
of penicillin was then inhaled during inspirs|ition and the aerosol remaining 
in the exhaled air was delivered into a relpreathing bag A considerable 
portion of the drug condensed in the rebreathing bag which could not be 
easily re-used Therefore, an enlarged gla^^s nebulizer was substituted for 
the mask to collect penicillin in the exhaled >air for rebreathing 

The volume and shape of the nebuli 2 |er were ultimately changed by 
fusing a 1000 c c glass bulb to the upper! surface of the nebulizer The 
glass tube from the nebulizer was lengtheijied and inclined upwards The 
purpose of this modification was to collect vhtliin the enlarged nebulizer that 
part of the penicillin aerosol that remained jin the expired air and to prevent 
excessive condensation on the inner sui-face of the glass bulb The 
nebulizer employed produced a suspensiojn m which the majority of the 
particles were smaller than 1 micron 

In order to produce penicillin aerosol only during the inspiratory cycle 
a glass or metal Y tube was inserted m the i/ubber tubing between the oxygen 
regulator and the nebulizer In operation, the open end of the Y tube is 
covered by the tliumb of the patient (or nur se) before the start of inspiration 
and released before the end of inspiration If ordinary respiration is 
adopted, the particles of penicillin are apt to be m contact with the bronchial 

* The nebulizer is made by the Vaponcfrin Co Upper Darby, Pa 

) 

/ 
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surface for a longer period of tune than if deep inhalations and breath- 
holding are employed However, under the latter conditions higher blood 
levels are obtained, since the drug is then absorbed from the expanded 
alveolar surface When the local deposition of the drug on the bronchial 
wall IS sought, the blood level may be of secondary importance On the 
other hand, in lung abscess deep breathing may result in better penetration 
of the cavity if the bronchi are enlarged by expansion of the chest The 
size of the particles is another factor that merits consideration The larger 
particles settle on the upper air passages and the smallest sized ones penetrate 
to the alveoli The nebulizer that produced a majority of particles under 
one micron was selected in this study The flow of oxygen is now generally 
set at 8 liters per minute This may vary between 4 and 10 liters per 
minute depending upon the length of time which is considered optimal for 
nebulinization of the penicillin solution The mouth is closed about the end 
of the nebulizer which is inserted over the tongue for about two' inches 
The carburator (or extra orifice m the nebulizer) is left open 

The development and trial of modifications of apparatus for inhalation 
of penicillin aerosol are proceeding An automatic production of penicillin 
aerosol only during the inspiratory cycle is accomplished by a specially con- 
structed demand valve apparatus which does not require the cooperation of 
the patient The small size (ordinary) nebulizer may also be enjployed, 
provided it is of the type that produces particles that are mostly under 1 
micron in diameter, such as the Yaponefrin or the DeVilbiss No 40 nebulizer 
The nebulizer with an added 10( 0 c c volume makes possible the reinhalation 
of some of the aerosol in the pat ent’s expired air together with that nebulized 
during inspiration The attachment of the glass one liter bulb is so ar- 
ranged as to prevent the aeros il formed during inspiration from entering 
this chamber, and in that way wasteful condensation of the drug is avoided 
The concentration of penicillin employed varied between 2,000 and 100,- 
000 units dissolved mice of physiological saline A concentration of 
20,000 units per c c was employed in the early part of this investigation 
More recently, dilutions of 40,000 to 50,000 units per c c were used The 
solution is made by inserting 2 c c of 0 85 per cent saline into the standard 
bottle containing 100,000 units of penicillin and withdrawing 1 0 c c for 
each treatment in a sterile tuberculin syringe In order to avoid waste of 
the penicillin 0 5 c c of normal saline is inserted into the original bottle 
Avhen it IS empty and a dilute solution of the penicillin that clings to the side 
of the glass is removed and used An illustration of the apparatus is shown 
in the accompanying photograph (figure 1) 

In infants and small children penicillin was at first administered by a 
catheter inserted in the oropharynx Since the larger sized particles will 
condense in the catheter if\it is taken directly from the nebulizer and thereby 
obstruct the flow of the aerosol, an empty bottle trap was inserted between 
the nebulizer and the tube that leads to the rubber catheter A small amount 
of penicillin solution is condensed in the flask m this way and the remainder 
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of the iiebulm consisting of particles of small size -will now penetrate a No 
10 or No 12 French catheter 

In adults penicillin administered by oropharyngeal insufflation does not 
result in as high blood levels as are produced by the oral method previously 
described In infants and small children treated by the catheter method 



Fig 1 

beneficial clinical results as well as the presence of traces of penicillin m the 
blood have now been demonstrated Since, local deposition on the bronchi 
may be the chief intention of penicillin aerosol administration, the blood 
level is not the mam factor A mask nebulizer apparatus is now also being 
used in children ^ ^ 

t 

*A separate report of the studies in cliildrefi will be referred to later 
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TAL AND Clinical Results 

Ex PERI MEN 

Dll of penicillin aerosol when introduced into the 
The possibility of irntatu'stigation When small amounts of penicillin 
lung was subjected to mvcade of distilled water, coughing was noted It 
were inhaled in a solution m^n of distilled water was irritating both to nor- 
was then found that mhalaticue to its hypotonicity, and that normal saline 
mal subjects and patients, djective experience of irritation Penicillin was 
could be inhaled without sub physiological saline In four of 20 patients 
then uniformly dissolved nine to inhalation of penicillin aerosol presented 
the possibility of irritation dlronchial asthma, increased cough was noted at 
itself In one patient with bition of 200,000 units per day in a concentra- 
the end of seven days’ inliala' However, it was difficult to tell whether this 
tion of 40,000 units per c c josol or whether the patient had acquired an 
was due to the penicillin aeresult of a cold In some patients coughing is 
intercurrent infection as the r|he physical effect of the solution itself and to 
produced immediately due to tonsidered an irritant effect since it occurs with 
deep breathing This is not ci In a second patient who had had bronchiec- 
0 25 per cent neosynephnne s for 16 years there appeared to be a diminu- 
tasis and a chronic lung absce^ ows at the end of two weeks' inhalation of 
tion of the peribronchial shaond of one month of inhalation of penicillin 
penicillin aerosol, but at the ehe bronchi by roentgen-ray appeared to be 
aerosol the shadows around Ijt also complained at this time of a sensation 
slightly increased The patieii^^al margin Another patient with bronchiec- 
of irritation at the upper steri?reness at the end of five days’ inhalation of 
tasis experienced substernal sdhe same time urticaria on the thigh 
penicillin aerosol, and noted at i an-acute"lungr ‘abscess, felt a slight irritation 
A fourth patient, who had|,f seven days’ inhalation of penicillin aerosol 
under the sternum at the end q a disappearance of a fluid level and only a 
However, roentgen-ray showed sharply defined cavity at this time In 16 
vague outline of a previously ,f seven days to one month, no subjective or 
other cases treated for periods 'nation were encountered In 10 normal and 
objective manifestations of irrqn of penicillin between 20,000 and 100,000 
miscellaneous subjects, mhalatUi^ion of irritation In all the cases that corn- 
units per c c resulted in no sensc the sensation disappeared on the following 
plained of substernal irritation,’oreness of the tongue or gums was noted, 
day In three subjects slight i teeth were said to be shiny, and the tartar 
and in one of these patients the, 

apparently removed /as made before and after penicillin aerosol 

Roentgen-ray examination whether improvement occurred, but especially 
therapy not only to determine Wion or edema which might have taken place 
to detect any signs of inflammaUi The roentgen-ray of the lungs did not 
as the result of penicillin aerosc except possibly in the case of bronchiectasis 
reveal any evidence of irritation anges were slight and may not have been due 
referred to above in which the chi o 
to the drug I 
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Inhalation of penicillin in aerosol form may perhaps pioduce transient 
irritation in the trachea in some instances The majority of the treated 
cases (16 of 20) made no complaint of this nature In the patient with 
bronchiectasis who was treated for one month with inlialation of 150,000 
units daily, 40,000 units per cc, there was no subjective complaint and 
repeated roentgen-rays showed no sign of an irritant effect of the drug 
The possibility that the lung parenchyma is irritated by the aerosol appears to 
be remote The larger sized particles in the aerosol are more apt to pre- 
cipitate in the upper air passages and may account for the sensation of sore- 
ness under the sternum that was mentioned m the cases referred to above 
However, the symptom was slight and transient The soreness of the 
tongue may have come from solution inadvertently spilling into the mouth 
The possibility of allergic reaction to the drug must be borne in mind, 
especially m patients with asthma, although no systemic manifestations of 
this kind have been observed In two patients who received penicillin aerosol 
for three days an urticarial eruption was encountered However, this dis- 
appeared in two days even though penicillin inhalation was earned on for 
two and six days thereafter 

Animal Experiments 

Experiments were performed on rats to ascertain whether penicillin 
could be absorbed effectively by the inhalation route White rats, weighing 
from 150 to 200 gm each, were injected with 0 1 c c of a rat culture of 
hemolytic streptococcus One group was kept as controls, a second received 
penicillin by intramuscular injection and a third group inhaled penicillin 
aerosol In the latter group the heads of rats were placed in glass “helmets” 
into which penicillin aerosol was passed by means of a stream of oxygen 
flowing continuously through a glass nebulizer containing the penicillin is- 
solved in normal saline After the desired amount of penicillin had been 
nebulized, it was followed by 1 to 2 c c of normal saline m order to salvage 
the penicillin condensed on the walls of the nebulizer The flow of oxygen 
used was 4 liters per minute, and the amount of penicillin administered to 
each rat varied from 10,000 to 25,000 units 

* Further observations were made on the possible irritating effect of penicillin The 
effect on normal rats of inhalation of sodium penicillin m a concentration of 50,000 units 
per cc was studied by administering the aerosol m the hood apparatus, 20,000 units daily 
for five successive da>s Four treated animals were compared to four animals to whom a 
similar \oIume of normal saline was administered and to four additional untreated control 
animals In addition a total of 10 rats, including two controls, were treated by 5 inhalations 
of 1 c c neosynephrme, sulfathiazolate, sulmefnn, 20 per cent potassium 
sol'it'on, and 2 5 per cent sulfadiazine m ethanolamine solution Microscopic section 
of the lungs of the penicillin treated animals showed no significant differences as compared 
to the animals receiving saline, the untreated controls, and the miscellaneous group In 
each senes scattered areas of congestion, edema, atelectasis and occasional hemorrhages were 
obse^ed In no instance was there inflammatory change in the bronchi 

In a recent series of patients calcium penicillin has been found to produce superior 
aerosol than the sodium salt It is uniformly preferred b> patients since it has less odor 
and It IS much less apt to provoke coughing, even m patients who cough after inhalation of 
sodium penicillin 
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With this method of administration much of the drug was lost by con- 
densation on the glass “helmets” and on the animals’ fur, as well as by 
escape from the “helmet” with the stream of oxygen ’ 

Tablu I 


Effect of Penicillin by (A) Intramuscular Injection and (B) Inhalation as 
Aerosol on the Mortality of Rats Infected Intrapentoneally with a 
Fatal Dose of Hemolytic Streptococcus Culture 



Penicillin 
Dosnse in 
Units 

No Rats Used 

Mortality 

Survival 
Time in 
Hours 


No 

Per Cent 

Controls 

0 

31 

31 

100 

27 

(A) Intramuscular Injection 

HjjRjK J 9|H 

6 

1 

16 6 

89 


3 

0 

0 

— 


S 

16 

1 

62 

143 



3 

2 

66 0 

106 

Total 


28 

4 

14 4 

53 

(B) Inhalation of Aerosol 


8 

6 

75 

22 



16 

11 

69 

62 

i 

7 

2 

28 6 

103 

t SCI 

C Total 

31 

19 

61 3 

53 


Table 1 shows the results of such experiments on a total of 90 rats Of 
31 control animals, all died, the average length of life after injection of 0 1 
c c hemolytic streptococcus culture being 27 hours Of 28 rats given 
penicillin by injection only four (144 per cent) died, and these animals 
lived an average time of 117 hours after infection In the third group of 31 
rats given penicillin by inhalation 19 (61 4 per cent) died, living an average 
time of 53 hours after infection It is evident, therefore, that penicillin 
given by inhalation may protect rats against systemic hemolytic strepto- 
coccus infection, but that owing to obvious loss during its administration, the 
protection is less effective than a comparable dose injected intramuscularly 
With larger doses penicillin aerosol is more effective When 10,000 units of 
penicillin were administered 75 per cent of the rats died, surviving only 22 
hours, while with 25,000 units only 28 6 per cent died, surviving on an 
average of 115 hours after infection As indicated above, only 12,500 units 
were available during the inspiratory cycle of respiration 

The concentration of the penicillin solution used seemed to make little 
difference in the results Concentrations varying from 1,000 to 20,000 
units per c c were used, but no correlation with the mortality rate could be 
noted m this small series 

In order to determine whether inhalation of penicillin aerosol resulted m 
pathological changes m the lungs or bronchi a study was made of the lungs 
of 19 rats that had previously inhaled penicillin aerosol The total amount 
of penicillin inhaled varied from 20,000 to 115,000 units per rat, given in 
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concentrations varying from 2,000 to 40,000 units per c c of solution 
vaporized In some cases the inhalations were spread over four or five days, 
and in others the doses were given m a single inhalation The rats were 
usually killed 18 to 20 hours after the last inhalation, but in a few cases were 
sacrificed immediately following inhalation They were killed either by a 
blow on the head, by immersion m an atmosphere of nitrogen, oi by in- 
jection of an immediately lethal dose of nembutal Thirteen control rats, 
receiving no penicillin, were sacrificed similarly 

Microscopic sections of the lungs of the normal rats revealed at times 
scattered areas of edema and congestion, and occasional patches of atelec- 
tasis The lungs of rats killed by a blow on the head or by nitrogen showed 
occasional small hemorrhages, possibly caused by the method of sacrifice of 
the animal 

The penicillin treated lungs showed similar findings, but the edema and 
congestion appeared somewhat more marked and the atelectatic patches were 
more frequently noted As in the control lungs, occasional slight hemor- 
rhages were found in the lungs of those animals killed by a blow on the 
head or by nitrogen In one control lung and in two penicillin treated lungs, 
signs of bronchopneumonia were observed, but these appeared to be of too 
long duration to be related to the experimental procedure * 

The differences between penicillin treated and control lungs were, how- 
ever, very slight, and did not appear to indicate an irritant effect of penicillin 
Furthermore, the small and larger bronchi showed no sign of inflammation in 
either group It is not yet known whether the slight differences shown were 
caused by the process of inljaling an aerosol, without any specific action by 
the penicillin The control animals were not held in the glass “helmets” 
and did not inhale normal saline, as is being contemplated in a new series of 
experiments 

Effect of Penicillin Aerosol on Predominating Organisms 

IN the Sputum 

The effects of inhalation of penicillin aerosol on the pathogenic organisms 
recovered from the sputum in 18 tested patients is shown in table 2 It 
will be seen that in 15 cases the culture of the sputum after penicillin therapy 
did not show the previously determined organism and in one patient in whom 
the pretreatment specimen was lost, no pyogenic organisms were found 
after inhalational therapy The second culture was taken generally 24 hours 
after termination of penicillin aerosol treatment In one instance the or- 
ganism identified from the sputum was not found to be sensitive to penicillin 
although m this case there appeared to be a marked regression of the lung 
abscess by roentgen-ray In the eight other tested cases the recovered 
organisms were found to be sensitive to penicillin although not generally as 
sensitive as the standard organism In some patients who were treated for 

* Dr Homer D Kesten kindly aided m the interpretation of tlie sections 
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one week with inhalation of penicillin aerosol the pathogenic organism re- 
curred later, with reappearance of symptoms Since this communication 
records in the main the early results of inhalation of penicillin aerosol, the 
length of time these organisms, found in the sputum prior to treatment, 
remained absent from the patients’ expectoi ation will be presented in a later 
leport 

Penicillin Blood Levels During and Alter Inhalation of 

Penicillin Aerosol 

The blood level of penicillin was determined at different times during the 
first hour or more after inhalation of the aerosol m the majority of patients, 
as shown in table 3 Although the dosage varied in certain patients the 
blood level as seen in the table represents that which occui red after the dose 
most generally used in the individual patient It will be seen that in the 
largest number of patients blood levels of 01 to 04 were found during the 
first 15 minutes to one hour after the inhalation In two patients a blood 
level of 14 to 18 was found one-half hour after inhalation of penicillin 


Table II 

Effect of Inhalation of Penicillin Aerosol on Organisms Recovered from the Sputum 


1 

Case 

Sputum Culture 


No 

Before Treatment 

After Treatment 


1 

Hemolytic Staph aureus 

Unidentified Gram -f 
diplococc! 

Neither organism sensitive to peni- 
cillin 

2 

Strep virtdans 

B aerogenes 

Strep virtdans i as sensitive to peni- 
cillin as standard organism 

2 

1 

Pneumococcus, type 31 

No pneumococcus 

B coll predominate 

Pneumococcus considered sensitive to 
penicillin 

4 

Pneumococcus, type 3 

No pneumococcus 

B aerogenes 

Pneumococcus } as sensitive to peni- 
cillin as standard organism 

5 

Strep virtdans 

No Strep virtdans 

1 B aerogenes 

Strep virtdans 4 as sensitive to peni- 
cillin as standard organism 

6 

Hemolytic strep L5 

No hemolytic strep 
Strep virtdans 

Hemolytic strep equal to standard m 
sensitivity 

7 

1 

Strep virtdans 

B oerogenw in pure 
culture 

— 

8 

Hemolytic strep , B 
Hemolytic Staph aureus 

B proteus 

Hemolytic strep i as sensitive to 
penicillin as standard organism 

9 

Hemolytic and non- 
hemo strep , Staph 
aureus 




Hemolytic Staph aureus 
Strep virtdans 

B aerogenes 
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1 

Sputum Culture 

t 

1 Sensitivity of Sputum Organism to Penicillin 

No 

Before Treatment 

After Treatment 

11 

Gram + diplococcus 

B coh 

» 

Slightly more sensitive to penicillin 
than the standard organism 

12 

Hemolytic Staph aureus 
Strep vindans 

B aerogenes 


■ 

13 

Strep virtdans 

B aerogenes 


Strep vtridans ^ as sensitive to peni- 
cillin as standard organism 

14 

Strep vtridans 

B aerogenes 



15 

Strep vindans 

Staph aureus 

Hemolytic strep 

No pneumococcus 
B colt 


Hemolytic strep \ as sensitive to peni- 
cillin as standard organism 

16 

Hemolytic strep 

Strep vtridans 

Staph albus 

No pneumococ — • 
B aerogenes 

i 

Strep virtdans 5 as sensitive to peni- 
cillin as standard organism 

J 

17 

Strep vindans 

No pneumococcus 
Strep virtdans* 



18 


No pneumococcus 
No staph 

No strep 



19 

Strep vtridans 

No pneumococcus 
B aerogenes 


— 

20 

Hemolytic Staph aureus 
Strep vtridans 

No pneumococcus 
Gram — bacillus pre- 
dominating 

Hemolytic Staph aureus equal in sen- 
sitivity to standard organism 
Strep vtridans \ as sensitive as 
standard organism 


* sputum culture taken 7 days after termination ol penicillin aerosol therapy 


In general, higher levels of penicillin in the blood were obtained after higher 
dosages, although in cases in which a large amount of purulent expectoration 
was present and in cases with pulmonary fibrosis, the blood level tended to be 
lower Considerable variation may be accounted for on the basis of dif- 
ferences in the breathing pattern of the individual patient Higher blood 
levels will be obtained if the patient is instructed to take a deep breath during 
the inhalation of the aerosol and hold it for several seconds before exhaling 
In all instances the inhalation of penicillin aerosol was followed by at least 
minimal amounts of penicillin in the blood, indicating that the aerosol reached 
the alveoli 

In table 4 the serum penicillin levels are reported after the onset of 
nebulinization of the drug in four patients with miscellaneous disease without 
pulmonary pathology The excretion of penicillin in the urine is also shown 
It will be observed that m these patients generally higher blood levels were 
found and that penicillin was obtained in the blood as early as five minutes 
after the onset of inhalation of the drug 
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Table IV — Conhnuei 

Blood Levels and Urinary Excretion of Penicillin during and after Inhalation of Aerosol in 

Subjects without Pulmonary Disease 


Units of Penicillm Excreted 

Excretion of Penicillin During 24 
Hours in Per Cent of Total 

Excretion of Penicillin in 
Relation to Total Amount 
Eliminated % 



7-24 hrs 

Total 

1 hr 

2-6 hrs 

7-24 hrs 

Total 

1 hr 

2-6 hrs 

7-24 hrs 

2,940 

995 

250 

4,185 

74 

25 

63 

10 5 

70 2 

23 8 

6 

431 

' 92 

0 

523 

1 1 

2 


1 3 

82 4 

176 


1,863 

1,183 

0 

3,046 

1 

3 7 

24 


6 1 

61 1 

38 9 


980 

2,187 

! 539 

S 3,706 

2 5 

55 

1 3 

93 

26 5 

59 0 

14 5 

1,418 

3,675 

392 

5,485 

24 

6 1 

7 

92 

25 8 

67 0 

72 





t 



O 




4,620 

2,703 

0 

7,323 

9 2 

5 5 


14 7 

63 1 

36 9 


7,612 

11,100 

1058 

19,770 

7 6 

11 1 

1 1 

19 8 

38 5 

56 1 

54 




almost immediately by this method at the onset of treatment when a suf- 
ficiently large dose is usedi It may also be mentioned that no sign of irrita- 
tion was manifest by the patient as a result Of inhaling the high concentration 
of 100,000 units mice In Case A inhalation of 40,000 units in 4 c c 
by means of a catheter placed in the oropharynx was followed by no evidence 
of penicillin in the blood In another patient treated m the same way 0 02 
unit was recovered at the end of one-half hour In the infants and children 
treated in this way similar small amounts of the drug ( 01 to 02) were 
found The blood level is lower m shallow breathing, or ordinary respira- 
tion, but the local impingement of penicillin on the bronchi may be greater 
A deep inspiration of 1000 c c carries most of the aerosol beyond the 
tracheobronchial passageway, a volume of approximately 140 c c , into 
the alveoli, where maximal blood absorption necessarily takes place How- 
ever, a deep breath which is held several seconds allows more penicillin to fall 
out of solution on both the bronchi and alveoli, with less possibility of loss 
in the expired air 


The excretion in the urine of penicillin during a 24 hour period following 
inhalation of the aerosol is shown in table 4 to vary between 10 and 20 per 
cent of the total amount administered The largest percentage excretion of 
the drug in the urine generally takes place within the first hour in patients 
without pulmonary pathology, although substantial amounts are still re- 
coverable two to SIX hours afterwards Small amounts of penicillin are 
found in the urine from seven to 24 hours following the inhalation of the 
disseise progress in patients with bronchopulmonary 

lower excretion of penicillin takes place after adminis- 
tration of the drug by inhalation than by intramuscular injection By the 
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Tadlc V 


Effect of Inhalation of Penicillin Aerosol in Bronchial and Pulmonary Ipfection 


Case No 

Age and Sex 


Duration 

Aienge Dail; 

/ Lcngtli of 

Diagnosis 

of 

Dosage (Unit 

5 Treatment 




Disease 

of Penicillin) 

(Days) 

1 

35 

Lung abscess 

7 weeks 

200,000 

8 


F 

Rheumatic heart disease 
Pulmonary infarction 




2 

36 

Bronchial asthma 

25 years 

160,000 

9 

1 

1 

M 

Chronic bronchiolitis 
Pulmonary emphysema 

A 




3 

59 

Acute bronchitis 

3 days 

120,000 

7 


F 

1 

' i 

Bronchial asthma 
Pulmonary emphysema 

(13 years) 

7* 

% 


200,000* 

4 

40 

Bronchial asthma 

28 years 

200,000 

S 


F 

Chronic bronchitis 
Pulmonary emphysema 
Pulmonary fibrosis 






5 

43 

Bronchiectasis 

1 5 years 

100,000 

7 


M 

Lung abscess 

Pulmonary emphysema 
Pulmonary fibrosis 

1 



6 

52 

Bronchial hsthma 

25 years 


7 

1 

M 

Pulmonary emphysema 
Pulmonary fibrosis 

Cardiac hypertrophy 
Auricular fibrillation 


■ 


7 

60 

Bronchial asthma 

8 months 


8 


F 

Bronchiolitis 


■ 

10* 

8 

24 

Bronchiectasis 

16 years 

200,000 

30 


M 

Lung abscess 




9 

29 

Bronchiectasis 

23 years 

148,000 

35 

1 

F 

Pulmonary emphysema 
Lung abscess 




10 

61 

Pneumonitis 

6 months 

200,000 

8 


M 

Lung abscess (?) 





* Second course of penicillin aerosol therapy 
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Table V — Continued 

Effect of Inhalation of Penicillin Aerosol in Bronchial and Pulmonary Infection 


Clinical Course after Penicillin Aerosol 


A case of lung abscess of seven weeks’ duration, treated previously for one month with intra- 
muscular injection of 160,000 units of penicillin daily, manifested a residual cavity with fluid 
level After one week of penicillin aerosol, cavity margins became indistinct, fluid level dis- 
appeared Ultimate recovery Penicillin intramuscularly subsequently 


Patient had had severe asthma since the age of eight, which was markedly relieved one year 
previously with aminophylhn and a bronchial relaxation program Considerable cough and 
dyspnea on exertion remained, accompanied by both sibilant and moist rMes in the lungs 
After one week of penicillin aerosol therapy the symptoms were markedly improved with an 
increase m vital capacity from 3,800 to 4,500 c c No change m roentgen-ray of the lungs 
Three weeks later the patient developed a bronchopneumonia due to pneumococcus, was treated 
with sulfadiazine and recovered, although did not maintain original improvement apparently 
produced by penicillin aerosol 


For nine years this patient had taken hypodermic adrenalin most of the time every three to 10 
hours Following inhalation of penicillin aerosol she required no epinephrine for two months 
then gradual increase m cough and wheezing took place A course of penicillin by intra- 
muscular injection was given without improvement and a second course of penicillin aerosol 
for seven days was also administered with no significant improvement 


In this patient with advanced respiratory disease there was a moderate clinical improvement 
but an infection occurred three days after the patient left the hospital with recurrence of symp- 
toms of cough and dyspnea 


In this patient with bronchiectasis, cavities and advanced fibrosis only little improvement took 
place, with an increase in vital capacity from 1,800 to 2,000 c c The roentgen-ray before and 
after treatment showed no change in the lung picture 


Slight clinical improvement appeared to take place with an increase in vital capacity from 1,300 
to 1,700 cc There were fewer rSles in the chest but no significant decrease in dyspnea on 
exertion Roentgen-ray before and after treatment showed no change 


Striking clinical improvement followed inhalation of penicillin aerosol with marked decrease in 
dyspnea and in the number of sibilant and crepitant rhles, vital capacity increased from 1,000 
to 1,900 c c No change on roentgen-ray before and after treatment The patient maintained 
improvement for two and one-half months when cough and dyspnea and r^Ies recurred A 
second course of penicillin aerosol therapy for 10 days was followed by almost complete freedom 
from dyspnea, asthma and complete clearing of all rSles 


No clinical improvement could be observed in this patient who had had a lung abscess and 
bronchiectasis for 16 years Lobectomy was subsequently performed with recovery 


No significant improvement took place, although sputum decreased from 40 grams to 14 grams 
and became more fluid, with less purulent material Cough was less frequent, but there was 
no change in roentgen-ray of the lungs before and after treatment 
— — ^ k. 

This patient with an undiagnosed pneumonitis had had one month of intramuscular penicillin 
with little or no benefit After eight days of penicillin aerosol, temperature declined from 103 
to 100° F with marked clinical improvement On discontinuance of the drug temperature 
[ocuired moderately and a course of combined aerosol and intramuscular penicillin was fol- 
lowed by a decline m temperature and clinical improvement with signs of clearing of infiltration 
by roentgen-ray 
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Iarit: V — Continued 


Cisc No 

] 

Age ^^d Sex 1 


Duntion 

AvcnRc Dnib 

Lcnuth of 

Dnenosis 

of 

DosaRC (Unit! 

5 1 reatment 


1 

1 


Discaic 

of Pen cillin) 

(Days) 

11 

60 i 

Brondiiolitis 

25 years 

200,000 

12 


F 1 

1 

Bronchial asthma 
Bronchopneumonia 
Pulmonary emphysema 








Pulmonary fibrosis 




12 

57 

Bronchial asthma 

18 3'ears 

200,000 

7 


M 

Bronchiectasis 



13 

62 

Bronchial asthma 

25 i'cars 

200,000 

7 


F 

Pulmonary emphysema 
Chronic bronchitis 




14 

62 

Bronchial asthma 

20 3'ears 

nn 

8 


M 

Bronchiolitis 





Pulmonary emphysema 
Chrome bronchitis 






Bronchiectasis 




15 

42 

Bronchial asthma 

9 years 


10 


F 

Chronic bronchitis 
Pan-sinusitis 


1 

j 

16 

59 

Bronchiectasis, bilateral, 



5 


M 

advanced 

Pulmonary fibrosis 




17 

56 

Bronchiectasis 

5 years 


6 


F 

1 

1 

Pulmonary fibrosis 




18 

53 

Bronchial asthma 

15 years 

200,000 

5 


M 

1 

Chronic bronchitis 




19 

65 

Lung abscess, acute 

5 weeks 

250,000 

10 


M 

j 




20 

71 

Bronchial asthma 

4 years 

250,000 

8 


F 1 

Chrome bronchitis 

Sinusitis 
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Table V — Continued 


Clinical Course after Penicillin Aerosol 


A gradual decrease in temperature occurred over a period of six days of penicillin aerosol therapy 
with ultimate complete absence of cough, asthma and expectoration Following a cold and 
acute sinus infection symptoms recurred one month after treatment, namely, cough, asthma 
and expectoration 


Striking improvement with disappearance of asthma and cough, and clearing of riles took 
place after seven days in a patient previously adrenalin fast and suffering from intractable 
asthma and bilateral bronchiectasis Patient was well for one month , recurrence of symptoms 
was treated with penicillin by intramuscular injection for seven days and by inhalation for 12 
days without improvement * 

Moderate clinical improvement during the first six days of therapy with increased cough on the 
seventh day and subsequent increased betterment following one week of intramuscular peni- 
cillin The moderate improvement obtained has persisted for three months No change in 
roentgen-ray of the lungs before and after treatment 


Definite decrease in cough, expectoration and dyspnea followed inhalation of penicillin aerosol 
therapy No change m roentgen-ray of lungs before and after treatment One month later 
recurrence of symptoms of cough, expectoration and dyspnea took place of intensity comparable 
to that before pemcillm-aerosol therapy 


The patient had been m the hospital for three and one-half weeks prior to treatment requiring 
12 to 13 injections of adrenalin a day However, on a bronchial relaxation program of amino- 
phylhn and demerol the symptoms of asthma were relieved although not entirely absent prior 
to inhalation of penicillin aerosol Improvement continued so that the patient required no 
adrenalin whatsoever, but took ammophyllin 0 3 twice daily Symptoms of asthma continue 
to be absent for two months, but the result cannot be ascribed to penicillin aerosol therapy 


This patient showed no improvement from one week of penicillin injected intramuscularly nor 
from inhalation of neosynephnne-sulfathiazole mixture, but appeared to manifest a quite 
marked decrease in dyspnea and cough after four days of inhalation of penicillin aerosol He 
complained of soreness in the chest at the end of five days and the treatment was stopped, the 
patient was discharged, temporarily improved 


This patient suffered from continuous dyspnea for five years prior to treatment and both cough 
and dyspnea were marked at rest After two days of inhalation of neosynephnne-sulfathiazole 
mixture a definite clinical improvement took place whichxontinued with penicillin aerosol and 
at the end of therapy the patient was completely relieved of shortness of breath for the first 
time in five years The result was striking, but was initiated by the neosynephrine-sulfa- 
thiazole mixture and appeared to be still further benefited by penicillin aerosol Freedom from 
dyspnea is still present two months later 


This patient manifested increasing cough and wheezing following an acute upper respiratory 
infection On inhalation of penicillin aerosol the symptoms cleared and he left the hospital 
much improved Roentgen-ray of the lungs before and after treatment showed no change 
The improvement cannot definitely be ascribed to penicillin aerosol administration 


A case of acute lung abscess of five weeks’ duration showed a large shadow of homogeneous 
density m the left hilar region in which the abscess cavity with a fluid level had become ob- 
scured Inhalation of penicillin aerosol was promptly followed by decrease in temperature 
from an average of 102 5 to 100 2° F A drop tn respiratory rate from 26 to 20 and decrease in 
the white blood count from 25,000 to 16,000 No change in the area of pneumonitis by 
roentgen-ray was seen after treatment Surgical drainage with recovery later 

Recu^ent asthma for four years Radical antral operation and vaccine therapy without bene- 
ht. F or three w eeks more cough and dyspnea Improvement began with oral ammophylhne 
and increased gradually with penicillin aerosol Previous intramuscular injection of oemcillm 
lor eight days ineffective 


^ P Eglee, who used the nebulizer 

\viui a one liter \ olume 
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latter loute 60 per cent of the peuicillm injected may be recovered from 
the urine Howevci, the percentage of penicillin found in the urine is an 
index of the amount absoibed rather than the effectiveness of aerosol ad- 
ministration In infection of the pleural cavity penicillin by systemic in- 
jection IS not curative, whereas local instillation may be followed by re- 
covery Similarly, in lung abscess the penetration of the aerosol into the 
cavity may be of special value in limiting the growth of organisms 

Clinical Results 

The clinical lesults of 20 patients wlio inhaled penicillin aerosol are 
summarized in table 5 The length of treatment, except in two cases, was 
arbitral ily set at approximately five to 10 days The aim of the study was 
to explore the early response of patients with various types of broncho- 
pulmonary infection to penicillin aerosol therapy rather than to attempt a 
cure of the disease process To what extent the method itself was practical, 
whether the drug in this form was irritating, the degree of elevation of 
blood level, the effect on the patliogenic sputum organisms — these questions 
were considered to require an answer before a sustained therapeutic trial of 
penicillin aerosol could be employed The detailed case histones are, there- 
fore, not presented but the significant data have been included in table 5 

There were five patients in whom inhalation of penicillin aerosol was 
followed by a marked improvement which appeared to be attributable spe- 
cifically to the drug, i e , three with bronchial asthma, one with lung abscess 
and one with bronchiectasis In Case 3 an intractable form of asthma was 
relieved with a marked decrease in the signs of bionchial infection The 
patient had previously required adrenalin by hypodermic injection every two 
to SIX hours most of the time over a period of nine yeais For two months 
after treatment she had no asthma The symptoms of cough and asthma 
then recurred, and a second course of treatment, at first with seven days of 
intramuscular injection and then six days of inhalation of penicillin le- 
sulted m no significant reduction in the number of injections of adrenalin 
employed, although the coughing was reduced and there was no wheezing 
between attacks In Case 7 a striking improvement took place, manifested 
by decreased dyspnea and cough, and a marked clearing not only off' sibilant 
but also the widespread moist rales winch constituted good evi^lgnce for 
an infectious bronchiolitis This improvement continued for tvi^^ one- 
half months when cough, dyspnea and wheezing gradually ^^eturned A 
second course of penicillin aerosol resulted m prog’'^ssivf>f^j.ggjjQjjj from 
cough and asthma, clearing of both sibilant apd_ rnoi st^,- rales and a truly 
remarkable clinical recovery in a pati^t, ’-{Irresponsive to routine measures 
In Case 10 the inhalation of penicilljp.^'rerosol was accompanied by a striking 
clinical improvement although ^^gyious intramuscular injection of penicillin 
for one month had not appeal significant value The nature 

of the pneumonitis and Jung abscess was not determined In 
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Case 12, a patient with bilateral bronchiectasis and intractable asthma 
resistant to adrenalin, there was a striking improvement after seven days’ 
inhalation of penicillin aerosol The patient remained free of asthma for 
one month when severe attacks began again Inhalation of penicillin aerosol 
for 12 days resulted in no improvement The response to penicillin aerosol 
in Case 17, treated for the first two days with 0 6 per cent neosynephrine- 
sulfathiazole and the last five days with penicillin aerosol, was surprising 
Continuous dyspnea for five years, an end result of bronchiectasis and 
pulmonary fibrosis, was completely relieved Respiratory graphic tracings 
showed a slight increase in maximal breathing capacity (increased tidal air) 
after inhalation of both 1 per cent epinephrine and 1 per cent neosynephrme, 
but no significant elevation of vital capacity Bronchodilator drugs were, 
therefore, of little if any use The diminution of the infection, and presum- 
ably the inflammatory swelling of the bronchial wall, was followed by the 
clearing of a previously incapacitating dyspnea The fact that this im- 
provement began with inhalation of a sulfonamide aerosol (neosynephrme- 
sulfathiazole) is af interest, since it indicates that this method deserves a 
wide trial m similar cases At the present time, patients in this group 
continue chemotherapy with sulfonamide aerosols at home, either 2 5 per 
cent sulfadiazine (Pickrell’s solution) or neosynephrine-sulfathiazole 1 5 c c 
being nebulized two to four times daily 

Summarizing the cases that responded very favorably, four patients with 
bronchial asthma were relieved of their symptoms for one to two months 
Recurrence of attacks of asthma and cough was treated by a second course 
of penicillin aerosol without relief in two and complete relief in two patients 
The patient with bronchiectasis and pulmonary fibrosis has remained re- 
markably free from dyspnea since treatment, she is inhaling a sulfonamide 
aerosol twice daily at home The fifth patient with undiagnosed pneumonitis 
and questionable lung abscess remains well now three months after treatment 
Clinical improvement of moderate degree took place in 10 cases of 
bronchopulmonary disease but the nature of the illness was such as to pro- 
hibit a firm conclusion of the role exerted by penicillin aerosol Of these, 
eight had bronchial asthma with bronchial infection, and in addition either 
pulmonary emphysema or bronchiectasis of some degree Their course is 
summarized in table 5 (Cases 2, 4, 11, 13, 14, 15, 18, and 20) Recurrence 
of symptoms took place in four of eight of these improved cases within 
a period of approximately one month aft five to eight days of inhalation 
of penicillin aerosol Of the remaining t^ree cases in this group one (Case 
1) was that of lung abscess, and the roentgen-ray change in her case appeared 
to indicate a definitely favorable influence of penicillin administered through 
the lungs as compared to intramuscular injection Anotlier was a case of 
advanced bilateral bronchiectasis who was apparently temporaril 3 r improved 
(Case 16) Of the fii e remaining cases, one patient had a lung abscess with 
a closed cavity Although the fever declined, there was no other significant 
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change m Ins clinical condition Two long-standing cases of bronchiectasis 
with chronic lung abscess (Cases 8 and 9) and two cases of advanced 
pulmonary fibrosis were not significantly benefited In no instance did the 
patient appeal to be influenced adversely by penicillin aerosol therapy 

In addition to the adult group discussed above, five children with 
staphylococcus bronchitis, developing in association with congenital pan- 
creatic deficiency, have been treated with inhalation of penicillin aerosol, 
foi the most part by means of a catheter inserted in the oropharynx and 
more recently by inhalation with a mask rebreathing nebulizer apparatus 
(These cases will be reported separately in detail by Dr Dorothy H 
Andeisen ) Previous treatment of this type of disease by intramuscular 
injection of penicillin was tried on three patients in 1943 with temporary 
benefit only Of the five cases treated by inhalation of penicillin aerosol 
with a dosage of 32,000 units per day for eight to 10 days, there was 
definite improvement in three patients One patient, who was gravely ill 
with high fever, marked dyspnea and cyanosis, was dramatically improved 
after the inhalation of penicillin aerosol The problem of technic of ad- 
ministration of aerosol to children is being studied at this time, and further 
trials of various methods are in progress Culture of the nasopharynx 
showed a disappearance of Staphylococcus aweus in three patients tested 
before and after inhalation of penicillin aerosol 

Discussion 

In appraising the value of administration of penicillin through the 
lungs a primary consideration is that of the safety of the method itself 
Although the lungs of the 19 rats exposed to repeated inhalations of penicillin 
aerosol showed on microscopic! section an increased incidence of scattered 
areas of congestion and edemaj, as compared to the lungs of the control 
animals, these changes were slight Furthermore, the bronchi were entirely 
normal The control animals were not treated with inhalation of normal 
saline and the possibility presents itself that such changes as were found may 
have been due to the fact that the animals were held with their heads in glass 
“helmets” and inhaled a considerable volume of fluid in the form of a 
nebulin The differences between the two groups did not appear to be sig- 
nificant 

In 20 patients who were treated for seven days to one month there were 
four who manifested one or ^r* ^ j following possible side-effects 

of the drug Increased cough i ^ne patient was noted at the end of a 
week of inhalation of penicillin aerosol In three patients a sensation of 
substernal soreness was present for the better part of one day and then 
disappeared The patient who had initially shown a decrease in peri- 
bronchial markings revealed at the end of one month of inhalation of 
penicillin aerosol a slight increasc'i in peribronchial infiltration The possible 
irritant effect of the drug may be considered as either slight, or negligible. 
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Since the remaining patients in this series manifested nothing that could be 
interpreted as an irritant effect either clinically or by roentgen-ray before and 
after treatment Furthermore, the seriousness of the clinical situation in 
the majority of patients treated would outweigh our questionable evidence 
for irritation as the result of inhalation of penicillin aerosol 

The fact that rats could be protected against an intraperitoneal injection 
of hemolytic streptococcus culture by inhalation of penicillin aerosol demon- 
strates that the drug is absorbed and therapeutically effective in combating 
systemic infection if an adequate dosage is administered Since the heads of 
the rats were in a glass helmet and the penicillin aerosol was nebulized con- 
tinuously by a flow of 4 liters per minute of oxygen, a considerable loss of 
the drug inevitably took place In one group of four lats that were killed 
one-half hour after inhalation of 20,000 units of penicillin aerosol and 
whose blood was pooled for determination of the level of penicillin, 0 004 
unit was found Despite this minimal blood level approximately 50 per cent 
of rats may be protected by inhalation of penicillin as an aerosol 

The determination of the blood levels in the patients treated in this 
series revealed lower levels of penicillin than would be obtained by a com- 
parable dosage administered intramuscularly Higher blood levels can be 
obtained when the patients take a deep inhalation and hold the breath for 
several seconds It may be observed that the mist of penicillin aerosol is 
not visible in the expired air under these circumstances, although it is readily 
seen if respiration is allowed to proceed nc!rmally In the treatment of 
infection in the bronchial wall a local application of penicillin is the aim of 
treatment rather than a high blood level However, deep inhalations and 
breath-holding are probably desirable even when the treatment of bronchial 
infection is intended It may be ultimately discovered that a combination of 
penicillin injected intramuscularly, to provide a high blood level, and in- 
halation of penicillin aerosol will be the procedure of choice in patients 
with bronchiectasis or chronic bronchitis and bronchial asthma In patients 
with lung abscess this may also prove to be the most effective procedure 

Since the penetration of penicillin aerosol into the abscess cavity is de- 
pendent upon Its communication with a bronchus, deep inhalation would 
appear to be desirable in order to increase the lumen of the bronchi, and in 
that way facilitate entrance of penicillin into the cavity Since it is known 
that injection of penicillin either intramuscularly or intravenously does not 
result in cure of empyema and that local instillation of the drug is often 
therapeutically successful, an argument can be made by analogy that local 
deposition of penicillin in a lung abscess may be of special value The 
clinical response in the two cases that had previously received penicillin by 
intramuscular injection for one month offers merely suggestive evidence 
m tins respect However, one of these patients appeared gravely ill with 
severe dyspnea in an oxjgen tent at the time penicillin aerosol administration 
was commenced A week later the patient’s temperature had decreased 



506 BARACH, SILBERSTEIN, OPPENHEIMER, HUNTER, AND SOROKA 


from 103° F to 100° F , and there was coincident striking clinical improve- 
ment This appaient lesponse to inhalation of penicillin aerosol justifies 
the suggestion, that this piocedure be tried in other cases of acute Jung 
abscess either in conjunction with or without intramuscular injection of 
penicillin 

Although the immediate response to inhalation of penicillin aerosol 
revealed the disappearance of the predominating organisms in the sputum 
cultuie, further evidence is needed concerning the duiation of absence of 
pathogenic organisms In all likelihood a longer period of treatment will 
be required to overcome chionic infection m the bronchial wall The 
recurrence of symptoms in three of five patients who were strikingly im- 
proved and four of eight who aj^peared moderately improved offers the 
opportunity of testing the effectiveness of the procedure itself In two 
patients a second course of treatment was completely successful The 
duration of treatment as well as the most efficient form of proceeding in 
administration of penicillin m cases of this type requires further investiga- 
tion The apparatus for automatic delivery of penicillin during the in- 
spiratory cycle IS now being tried clinically 

Additional studies are needed to determine the optimum dosage It 
has been shown that it is clinically feasible to administer 40,000 to 50,000 
units of penicillin mice of normal saline, four to five times daily The 
nebulizer made by the Vaponefrm Company and the No 40 type of the 
DeVilbiss Company produce pkrticles that are mostly smaller than 1 micron 
m diameter Particles of this Size penetrate into the lungs and are less apt 
to be deposited on the tracheobronchial tree than those of larger size It 
may ultimately be found that a range of particle size somewhat larger than 
that produced in this type of nebulizer may be an advantage However, 
the fact that larger particles may be lodged on the larynx and trachea 
would be a disadvantage since they would contain the major portion of 
penicillin (The plastic nebulijzers made by the Vaponefrm Company and 
the Nephron Company appear to be the best of this type ) The addition 
of a large bulb of 1000 c c capacity attached to the upper surface of the 
Vaponefrm nebuhzei has the function of serving as a reservoir for some 
of the exhaled air which contains a moderate amount of penicillin m ordinary 
breathing 


The maintenance of a blood) level as high as 0 4 unit as a result of deep 
breathing was shown in the patient who inhaled 100,000 units m 1 c c 
If a high blood level weie desired m ^ergency situations m which repeated 
intramuscular injections were hot feasible, the procedure of inhalational 


absorption of penicillin could be carried out Although the method is not 
to be considered as a potential replacement of systemic administration of 
this drug, situations may occur m which the inability to secure either a 
doctor or a nuise for injection of penicillin might be handled by adminis- 
tration of penicillin aerosol in relatively large doses Since the dosage for 
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injection of penicillin intramuscularly has been WgH established, it should be 
given in this way whenever it is possible to do so ' - 


Summary and Conclusions 


The inhalation of penicillin aerosol as a cli'mcal therapeutic procedure 
was studied from various points of view I 

In respect to its possible irritant effect on tljT^g lungs, in concentrations 
between 5,000 to 50,000 units per cc, the lui'igs of 19 rats, exposed to 
repeated inhalations of the drug, were compared to those of control animals 
The differences on microscopic section were , ^ot considered significant, 
although the incidence of congestion and other 'changes was slightly greater 
in the treated animals Administration of p( ' cillm aerosol to 20 patients 
for seven days to one month offered no conv Lng evidence of an irritant 
effect on the lungs A sensation of substerna jsoreness was experienced by 
three patients for one day or less Inhalation i of 20,000 to 100,000 units 
per cc in 10 normal and miscellaneous cont/oi,^ ri,,! jjot result in a sub- 
jectively perceived irritant effect J 

Rats were protected against mtraperitoneai mjectioiTof hemolytic strepto- 
coccus culture by a single inhalation of 25,OCjo units of penicillin aerosol 
The head of the rat was enclosed in a glassjitimet into which a continuous 
stream of aerosol was delivered 

In human subjects the penicillin solution Was aerosolized by the passage 
of 5 to 8 liters per minute -of oxygen through a nebulizer containing 1 c c 
of penicillin in concentrations between 20,000 ^nd 100,000 units per c c By 
means of a Y tube between the oxygen regulator and the nebulizer, the 
penicillin was aerosolized only during the msi^ratory cycle When a 1000 
c c glass bulb is fused to the upper surface of the nebulizer some of the 
penicillin in the exhaled air is re-inhaled Th,s modification is not essential 
but permits a greater economy in the use of the drug than the standard 
nebulizer An apparatus which provides pemcillm aerosol during the in- 
spiratory cycle only without the need ojE^^the patient’s coooeration is being 
tried at this time 


An exploratory study of the eirecuveness of penicillin aerosol therapy 
m 20 patients with bronchopulmonary infection revealed (1) the pre- 
dominating organisms in the sputum culture ,vere consistently absent 24 
hours after discontinuance of treatment, (2) ^he blood level of penicillin for 
one hour following inhalation of the aerosi^j ^^^s generally between 0 01 
and 004 unit, at times as high as 0 18 ^ pulmonary 

pathology, m whom deep breaths were 1 Wing the inhalation of 100,000 

units in 1 c c , a blood level of 0 4 was 
20 per cent of the inhaled penicillin w 
of treatment, however, is generally nol 
cation of penicillin on the bronchial wal 
The results are to be conside’^ed i 


it for one hour, m this patient 
jvered in the urine The aim 
!h blood level but a local appli- 


iight of an arbitrarily imposed 
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limit of treatment, as wel^ a varied pathology The 20 cases treated 
sulfered from (a) vaiying combinations of bronchial asthma, bronchiectasis, 
and pulmonary emphysemc^j W bronchiectasis with and without chronic 
lung abscess, (c) pulmonary fibrosis and emphysema, (d) acute lung 
abscess In five patients th*^ improvement was marked and seemed definitely 
the effect of inhalation of penicillin aerosol In 10 others improvement 
was model ate, and m the icmaining five cases no significant clinical benefit 
was achieved Of the 15 improved cases, seven suffered a recurrence of 
symptoms m two months oi ^^ss Further studies on the effect of penicillin 
aerosol are indicated in (a) bionchial asthma with bronchial infection, (b) 
bronchiectasis, and (c) acute- abscess 


2 
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I 

5 

6 
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PENICILLIN THERAPY AT THE UNIVERSITY OF 
MINNESOTA HOSPITALS* 1942-1944 


By Wesley W Spink, M D , F A C P , and Wendell H Hall, M D , 

Mmncapohs, Mmncsoia 


On July 9, 1942, J E, a sacn )ear old girl, entered the University’” 
Hospitals Two days later, she received penicillin because of a severe sta- ^ 
phylococcic bacteremia, with 68 colonies of coagulase-positive staphylococci 
per cubic centimeter of blood Pneumonia and an acute osteomyelitis of the 
left femur were also present lier general condition improved rapidly 
This patient was the first to receive penicillin at the University Hospitals i 
Since that time, over a period of two years, a total of 200 patients have re- 
ceived penicillin undei our supervision The purpose of this report is not 
to review the voluminous hteratuie on penicillin, but to present the types 
of infections treated, the results of therapy, and to discuss briefly some of 
the clinical problems i elating to this new chemotherapeutic agent Al- 
though a majority of the patients were treated at the University Hospitals, 
several impoitant types of infections were treated m other institutions 
through the cooperation of physicians in Minneapolis and St Paul This 
applies particularly to a group of infants and children tieated at the Abbott 
Hospital m Minneapolis with the aid of Dr Georgie M Burt, Resident in 
Pediatrics 

In every instance an attempt was made to isolate the etiological agent 
from the local lesions or the body fluids before treatment was undertaken 
Dr Gerald Needham, Head of the Bacteriological Laboratories at the Uni 
versity Hospitals, was most helpful m this respect The types of infections 
treated during a period of two years aie summarized in table 1 

One hundred and ninety of the patients received the sodium salt of peni 
cillm, and 10 had the calcium salt administered to them There did not 
appear to be any essential difference in the therapeutic response of the pa- 
tients to either one of the salts The material was injected parenterally, 
and m a few instances, applied locally to infected wounds or burns When 
administered parenterally, the intravenous or intramuscular routes were em- 
ployed None was given subcutaneously The material was dissolved in 
sterile physiological saline solution and given as an intravenous drip, or as 


* Prepared for presentation at the Regional Meeting of the American College of Phy- 
sicians in Chicago, November 4, 1944 

From the Division of Internal Medicine, University of Minnesota Hospitals, Minneapo- 
lis • 

This and other investigations with penicillin have been supported by grants from the 
Medical Research Fund of the Graduate School, the Charles P DeLaittre Fund of the 
Minnesota Medical Foundation and the Committee on Scientific Research of the American 
Medical Association 

The penicillin was provided by the Office of Scientific Research and Development from 
supplies assigned by the Committee on Medical Research for investigations recommended 
by the Committee on Chemotherapeutic and other Agents of the National Research Council 
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Table I 


Summary of Types of Infections Treated with Pemcillm 

No of Cases 


Staphylococcic Infections 

Staphylococcic bacteremia without osteomyelitis . 20 

Staphylococcic bacteremia with osteomyelitis or suppurative 
arthritis - S 

Acute staphylococcic osteomyelitis or suppurative arthritis without 
demonstrable bacteremia 3 

Chronic staphylococcic osteomyelitis without demonstrable bac- 
teremia * ^3 

Staphylococcic infections without demonstrable bacteremia 13 


Streptococcic Infections 

Hemolytic streptococcic bacteremia 7 

Streptococcic infections without demonstrable bacteremia 12 


Meningitis 

Pneumococcic 14 

Meningococcic 10 

Staphylococcic 3 

Pulmonary Infections 

Pneumococcic pneumonia without empyema 9 

Non-pneumococcic pneumonia without empyema 11 

Empyema 10 

Subacute Bacterial Endocarditis and Endarteritis 10 

Sulfonamide Resistant Gonorrhea 16 

Gonorrhea with Arthritis 4 

Genitourinary T ract Infections 22 

Miscellaneous Infections 15 


200 


intermittent intravenous or intramuscular injections In a fetv instances, 
the penicillin was dissolved in sterile distilled water with 5 per cent dex- 
trose The local application was made with saline solutions of penicillin 
containing 250 to 500 units per cubic centimeter or with an ointment having 
500 units per gram 


Results of Treatment 

Staphylococcic Infections 

Fifty-seven patients had infections due to staphylococci It is signifi- 
cant that in recent years more cases of staphylococcic sepsis have been seen 
at the UniVersity Hospitals than instances of streptococcic disease This 
probably is due m part, at least, to the fact that physicians throughout the 
State have succeeded m controlling many streptococcic infections with sul- 
fonamide therapy On the other hand, as is generally agreed, the sulfona- 
mides are not so effective m the treatment of staphylococcic infections For 
purposes of a more critical analysis, the cases of staphylococcic sepsis have 
been divided into several groups 

Staphylococcic Bactetemia With and Without Osteomyelitis Cases of 
staphylococcic bacteremia without primary' or metastatic bone lesions have 
been separated ‘from those having osteomyelitis or suppurative arthritic be- 
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cause m our experience and those of others the mortality rate of the former 
group has been shown to be definitely higher than in those with osseous 
complications It is generally accepted that the mortality rate of untreated 
cases of staphylococcic bacteremia varies between 61 and 91 4 per cent 
There is considerable evidence that the hse of the sulfonamides, particularly 
sulfathiazole, has reduced this mortality rate in recent years, but the results, 
in general, have not been satisfactory 

Twenty patients having bacteremia without osteomyelitis due to coagu- 
lase-positive staphylococci were treated with penicillin Of this group, 13 
recovered and seven died, giving a mortality rate of 35 per cent as noted in 
table 2 An analysis of the fatal cases indicates that three patients re- 


Tadle II 

Acute Staphylococcic Bacteremia 
Results in 28 Patients Treated with Penicillin 


j 

No of Cases 

Reco\ crcd 

Died 

Mortalitj Rate 

Without osteomyelitis or arthritis 

20 

13 

7 


With osteomyelitis or arthritis 

8 

7 

1 



ceived inadequate doses of penicillin, two patients had an acute staphylo' 
coccic endocarditis , and two patients received what is considered to be suffi- 
cient penicillin but a bacteremia was still present at the time of death Of 
the patients who recovered, there were four infants under 12 months of 
age The youngest patient was 12 days old In general, the therapeutic 
results with the entire group were considered to be moie satisfactory than 
those obtained with the sulfonamides 

Of the eight patients having staphylococcic bacteremia with osteomye- 
litis or suppurative arthritis, seven recovered The one fatal outcome oc- 
curred m an individual with an acute staphylococcic endocarditis of the 
mitral valve The results of treatment with penicillin upon the bone lesions 
will be discussed shortly 

Although varying doses of penicillin were used in the 28 patients having 
bacteremia, a general statement concerning dosage schedules may be made 
In the present investigation, the purpose has been to clear the blood stream 
of organisms as soon as possible, and also to sterilize any primary or meta- 
static foci In the zeal to accomplish these ends, larger doses than the mini- 
mal requirements may have been used There still exists divided opinion 
among reliable investigators concerning optimal doses Our policy is to 
use large initial doses, preferably by means of an intravenous drip, and 
then to give subsequent smaller doses intermittently by the intramuscular 
route 

Doses of Pemalhn fot Infants An initial dose of 10,000 units may be 
given m an intravenous drip using 150 cc of physiological saline solution 
As much as 25,000 units have been given m this manner Because of the 
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difficulties often associated with admimstei mg intravenous solutions to 
infants, a practical and successful method of giving penicillin is to inject 

5.000 units of penicillin contained in 0 5 c c saline solution inti amuscularly 
eWry two to three hours until the infection is brought under control Then 

2.000 to 2,500 units may be given intramuscularly every three hours until 
the temperature remains normal The maximal total dose was used m an 
infant 12 days old', and amounted to 755,000 units given over a peiiod of 
20 days 

Doses of Penicillin foi Adults The piocedure, used with satisfactory 
results, has been that of injecting 20,000 units intramuscularly every two 
hours for at least the first 24 hours, and then 10,000 to 15,000 units every 
three hours thereafter until the infection has been brought under control 
Patients seriously ill and often dehydrated have been given 50,000 to 100,000 
units as an intravenous drip over a period of 10 to 12 hour$, utilizing a 
liter of physiological saline solution for this purpose This dose has been 
repeated every 10 to 12 hours for several doses After initial doses of this 
magnitude, 15,000 to 20,000 units have been given intramuscularly every 
three hours until the temperature has remained normal or the infection has 
been brought under control The total dose employed has approximated 
one million units Obviously, any foci should be drained surgically when 
indicated In patients having bacteremia associated with osteomyelitis, the 
schedule of doses used has been approximately the same as employed for 
bacteremia without osteomyelitis except therapy was continued for a longer 
period of time resulting in a larger total dose of penicillin The patients 
with osseous lesions received between two and three million units of 
penicillin 

Acute and Chiontc Staphylococcic Osteomyelitis or Suppurative Arthritis 
The therapeutic results with 24 patients who received penicillin are shown 
in table 3 Twenty-two of these patients had osteomyelitis of the long 


Table III 

Staphylococcic Osteomyelitis or Arthritis 
Results in 24 Patients Treated with Penicillin 



No of Cases 

Improvement 

Complete 

Recovery 

No 

Improvement 

Acute osteomyelitis 

8 

4 

3 

1 

Acute suppurative arthritis 

3 ' 


3 


Chronic osteomyelitis 

13 1 

8 

2 

3 


bones, one had osteomyelitis of the ribs, and three had an acute suppurative 
arthritis 

Six of the eight patients with acute osteomyelitis had a demonstrable 
staphylococcic bacteremia As already stated with reference to table 2, one 
of these patients died because of acute staphylococcic endocarditis Of the 
remaining five patients having acute osteomyelitis with bacteremia, only 
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one, a tliiee yeai old child, has had a complete recoveiy In this instance, a 
recent roentgenogiam of the left femur shows evidence of considerable bone 
destruction and new bone formation In four patients signs of active osteo- 
myelitis persisted aftei therapy had been discontinued 

Three patients who had acute staphylococcic arthritis had no evidence of 
infection after the completion of therapy Two had an early suppurative 
process of the hip and bacteremia, and recovered completely One case of 
suppuiative arthritis of the light elbow recovered with a residual limitation 
of motion of the joint after 1,415,000 units of penicillin had been admin- 
istered 

Two patients having acute osteomyelitis without bacteremia reco\ered 
completely One of these individuals had a lesion of the neck of the right 
femur, and seven months after receiving 1,260,000 units of penicillin in 18 
days, there is no evidence of a residual infection The second case had a 
suppurative pencaiditis and empyema in addition to osteomyelitis of the 
right tibia Fifteen months after receiving 1,195,000 units of penicillin, 
there aie no signs of bone infection 

Thirteen cases of chronic osteomyelitis have received penicillin Two 
of the patients apparently have recovered completely , eight patients had tem- 
porary improvement, and three persons showed no improvement 

In summarizing the results of therapy with penicillin in a small series of 
cases, it may be stated that complete recovery was effected in less than one 
half the cases of acute osteomyelitis Although clinical improvement oc- 
curred in the lemaining cases, staphylococci have been cultured from drain- 
ing lesions months after the completion of treatment The results with 
chronic osteomyelitis revealed that only two of 13 patients have recovered 
completely from their infection It is possible that a total dose of two to 
three million units of penicillin is inadequate for the treatment of osteomye- 
litis It appears quite likely that surgical intervention m conjunction with 
penicillin therapy will yield better lesults, particularly in the treatment of 
chronic osteomyelitis of the long bones More recently, another therapeutic 
attack against chronic osteomyelitis is being evaluated in cooperation with 
Dr Clarence Dennis of the Division of Surgery A total of one to two 
million units of penicillin is being administered parenterally Then surgical 
removal of any sequestrum is carried out, and the infected bone is saucer- 
ized If in vitro tests reveal that the offending strain of staphylococcus is 
sensitive to sulfathiazole, crystals of this compound are placed in the sau- 
cerized bone before closing the wound Penicillin is then administered post- 
operatively for a total of one to two million units 

Staphylococcic Infections Without Demolish able Bacteremia Sulfon- 
amide therapy had been used in this group of 13 patients, prior to the ad- 
ministration of penicillin There were four individuals with suppurative 
otitis media and mastoiditis Two children in this group recovered com- 
pletely in a short period of time after receiving 205,000 and 525,000 units of 
penicillin In two adults, it was necessary to perform mastoidectomies before 
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Table IV 

Staphylococcic Infections without Bacteremia 
Results in 13 Patients Treated with Penicillin 



No of C^ses 

1 

Improvement 

Complete 

Recovery 

No 

Improvement 

Otitis media and mastoiditis 

4 

2 

2 


Sinusitis 

1 

1 



Soft tissue infections 

8 

2 

2 

4 


the infections were completely eradicated One infant with staphylococcic 
sinusitis exhibited improvement, but not complete recovery, after receiving 
475,000 units 

The remaining eight patients had infections of the soft tissues Peni- 
cillin was applied directly to the lesions in five of the eight patients One 
patient with extensive third degree burns failed to improve, and a second 
individual with multiple subcutaneous abscesses had only temporary im- 
provement In the other three patients, local therapy was combined with 
parenteral treatment, followed by slight to definite improvement Of the 
remaining three patients, one recovered completely from a bilateral orbital 
cellulitis, one diabetic adult with multiple subcutaneous abscesses recovered 
completely , whereas a third individual with an abscess of the thigh failed to 
respond to penicillin 

Streptococcic Infections 

Hemolytic Stieptococcic Bacteremia Like staphylococcic bacteremia, 
the mortality rate of untreated patients with bacteremia due to hemolytic 
streptococci is over 70 per cent, but unlike staphylococcic bacteremia, the sul- 
fonamide compounds have decidedly reduced this mortality rate As shown 
in table 5, seven patients with hemolytic streptococcic bacteremia were treated 


Table V 

Streptococcic Infections 
Results in 19 Patients Treated with Penicillin 



I No of 
Cases 

Complete 
' Recovery 

Improve 

ment 

No Im 

1 provement 

Died 

Hemolytic streptococcic bacteremia 

— 

3 



4 

Hemolytic streptococcic soft tissue infec- 






tions 


2 




Streptococcic sinusitis 


2 

1 



Streptococcic otitis media 


3 

j 


* 

Streptococcic otitis media with mastoiditis 

H 

1 

3 

i 



t\ ith penicillin Three of the patients recovered, and four died, but an analy- 
sis of the fatal cases revealed that in eveiy instance the blood stieam was 
rapidly cleared of organisms, and death was attributed to other factors One 
patient died because of an aplastic anemia, one had acute lymphatic leukemia. 
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a third fatality was due to a pulmonary embolism, and the fourth patient 
appal ently iccoveicd fiom a scveie streptococcic bacteremia, and died several 
days latei from causes which weie not cleaily established even aftei a com- 
plete postmortem examination 

The doses of penicillin lequircd for the treatment of streptococcic bac- 
teremia were less than those used in patients with staphylococcic bacteremia 
This may be related to the fact that most stiains of hemolytic streptococci 
are more sensitive to the antibacterial action of penicillin than are staphylo- 
cocci Usuall}', the bacteremia maj' be eradicated by giving 20,000 units 
intramuscularly every two to three hours for 24 hours, and then 10,000 to 
15,000 units cveiy thice hours foi a few days thereafter The total dose 
required will depend upon the natuic of the piimary oi metastatic lesions, 
and whethei they aie amenable to suigical diamage The maximum dose 
used was one million units 

SUeptococcic Infections Without Dcnwnstiabic Bacteieniia Twelve 
patients aic included m this group, three of them having infections due to 
non-hemolj-tic stieptococci Iwo individuals had chronic lesions of the soft 
tissues which had been treated with the sulfonamides Rapid recovery fol- 
lowed the parenteral use of penicillin Two patients had a severe and acute 
sinusitis with osteomyelitis of the frontal bones due to hemolytic strepto- 
cocci Complete recoveiy followed therapy with penicillin One patient 
had an acute sinusitis with oibital abscesses due to non-hemolytic strepto- 
cocci Recovery was giadual but complete after the use of over one mil- 
lion units of penicillin Three patients had a suppurative otitis media, and 
observation of these cases indicates that treatment with penicillin is associ- 
ated with rapid and complete recovery Four patients had a suppurative 
otitis media with mastoiditis Treatment with penicillin was followed by 
complete recoveiy in one instance The other three patients improved, but 
mastoidectomies were necessary The doses of penicillin used in all of the 
foregoing cases were essentially the same as used in the treatment of the 
patients with bacteremia 

It would appeal from clinical observations and m \itro tests that some 
strains of non-hemolytic stieptococci are more resistant to penicillin than 
the Lancefield group A hemolytic streptococci 

In connection with hemolytic streptococcic diseases it should be pointed 
out that after the establishment of an infection the administration of peni- 
cillin will not prevent the development of acute iheumatic fever Further- 
more, therapy with penicillin is contraindicated as specific treatment for 
acute rheumatic fever 


Meningitis 

A total of 27 patients with bacterial meningitis have been treated with 
penicillin The types of meningitis and the results of therapy are shown in 
table 6 
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Table VI 
Meningitis 

Results in 27 Patients Treated with Penicillin 


No of Cases Recovered Died Mortality Rate 

Memngococcic 10 9 • 1 10% 

Pneumococcic 14 11 3 21% 

Staphylococcic 3 2 1 335% 


Pneumococac Meningitis This is a seiious form of meningitis with 
a uniformly fatal outcome in untreated cases Even with the use of the 
sulfonamides and type specific antipneumococcic serums mortality rates rang- 
ing from 60 to 80 per cent have been reported It would appear that these 
rates may be reduced considerably following the administration of penicillin 
Fourteen patients have received penicillin followed by 11 recoveries This 
yields a mortality rate of 21 per cent Jf the death of one patient is dis- 
counted because penicillin was not injected intrathecally, the mortality rate 
in the remaining 13 individuals is 15 per cent Operative procedures car- 
ried out in this group include mastoidectomy in three patients, and myringot- 
omy hn four Although sulfonamide therapy was employed concurrently 
in several patients, it is difficult to assay the value of this procedure Five 
infants under 12 months of age were treated and all recovered Of the 
three fatal cases, one died because of acute heart failure due to an acute 
aortic endocarditis with rupture of an aortic cusp, but without evidence of 
meningitis The other two fatal cases were due to meningitis 

In small infants, the dose of penicillin was 2,500 to 5,000 units intra- 
muscularly every three hours, and 2,000 to 5,000 units of penicillin in 5 
cc of physiological saline solution injected intrathecally every 12 to 24 
hours The total dose used was from 300,000 to 500,000 units For 
adults, initial doses of 50,000 to 75,000 units of penicillin were given in- 
travenously as a continuous drip for 12 hours m one liter of physiological 
saline solution This was repeated for two to three doses m several in- 
stances Then the patients were given 10,000 to 15,000 units mtramuscu- 
arly every three hours From 10,000 to 15.000 units in 10 c c of physio- 
logical saline solution were injected intrathecally every 12 to 24 hours until 
the fluid became sterile and clear In a few instances, the penicillin was in- 
jected directly into the cisterna magna The total dose of penicillin approxi- 
mated one million or less units 


Memngococcic Meningitis Although this type of meningitis generally 
responds quite satisfactorily to sulfonamide therapy, a group of unusually 
severe cases was seen and treated in cooperation with the Staff of the Di- 
vision of Neuropsychiatry at the University Hospitals * Dr A B Baker 
classified some of the patients as having meningo-encephahtis due to the 
meningococcus Sulfonamides had been -employed without entirely satis- 
factory results, and, therefore, penicillin was administered Ten cases were 
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treated and nine patients recovered One adult with a block in the intra- 
thecal space failed to respond and died The same routine was used in 
treating these patients as detailed for the therapy of pneumococcic menin- 
gitis with the exception that the total dose of penicillin was approximately 
50 to 75 pel cent of that used for pneumococcic meningitis, and the total 
number of intrathecal injections was less 

Staphylococcic Meningitis Three infants were treated and two lecov- 
ered One infant, three weeks of age, received a total of 199,000 units in 
20 days, m doses of 1,000 units intramuscularly every three hours, and 
2,000 units mtrathecally daily for 19 da}S A second infant, two months 
old, received 1,096,500 units m 54 days with 3,000 units given intramuscu- 
laily every three hours and 3,000 units injected mtrathecally every 12 hours 
Both of these patients lecovered but during therapy developed epidural ab- 
scesses at the site of the intrathecal injections This complication was cured 
by injecting penicillin directl) into the abscesses A third infant with a 
meningo-myelocele died with a meningitis due to E coh and staphylococci 
Sulfadiazine was also administered Staphylococci disappeared from the 
cerebrospinal fluid but the E coh persisted 

Pulmonary Infections 

Penicillin has proved to be highly effective in the treatment of certain 
types of infections involving the respiratory tract and pleural cavities 
Thirty patients are included in this group of patients For purposes of dis- 
cussion, the cases are divided into four groups as given in table 7 

Table VII 


Pulmonary Infections 

Results in 30 Patients Treated with Penicillin 



No of 
Cases 

Complete 

Recovery 

Improve 

merit 

No Im- 
provement 

Died 

Bacterial pneumonia (non-pneumococcic) 

9 

4 

3 

1 

1 

Non-putnd lung abscess 

2 

2 




Pneumococcic pneumonia 

9 

5 



4 

Empyema 

10 

8 

1 


1 


Bacterial Pneumonia (N on-pneiimococcic) Nine patients, who had evi- 
dence of a bacterial type of pneumonia but not proved to be pneum 9 coccic in 
origin, were treated One of the nine patients died In this case, Gram 
positive diplococci were recovered from the sputum, but routine typing with 
antipneumococcic sera failed to show a specific reaction The patient did 
not respond to penicillin, and postmorteni. examination revealed an acute 
endocarditis of the aortic valve Three other patients, with similar bac- 
teriological data, recovered One patient with a mixed flora of bacteria in 
the sputum, failed to improve, and subsequently, bilateral pulmonary tuber- 
culosis was shown to be present Of four cases with •staphylococcic pneu- 
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moma, three recovered completely and one was markedly improved follow- 
ing treatment with penicillin One patient having an involvement of ail five 
lobes due to non-hemolytic and hemolytic streptococci failed to improve with 
penicillin, but concurrent therapy with sulfamerazine resulted in a slow and 
complete recoveiy One patient with staphylococci and non-hemolytic strep- 
tococci in the sputum improved slowly 

The schedule of doses used m the foregoing patients was essentially the 
same as employed for individuals with pneumococcic pneumonia, except that 
the total doses were greater 

Non-puitid Lung Abscesses Two patients weie treated successfully 
Both had previously received sulfonamides without improvement One 
adult had multiple pulmonary abscesses due to staphylococci, bilateral pleural 
effusion, and possibly a brain abscess After receiving 2,452,000 units of 
penicillin over a period of 33 days, he recovered completely A second 
patient had a large pulmonary abscess with non-hemolytic and hemolytic 
streptococci, and coagulase-positive staphylococci m the sputum After one 
course of penicillin totalling 1,205,000 units and given in 22 days, he was 
markedly improved A relapse ensued, however, and an additional 1,795,000 
units were injected over a period of 40 days This patient recovered com- 
pletely 

It would appear that m the treatment of the less acute cases of pulmonary 
suppuration with penicillin it may be necessary to treat such patients for sev- 
eral weeks 

Pneumococcic Pneumonta The mortality rate of pneumococcic pneu- 
monia has been markedly reduced as a result of sulfonamide theiapy It 
would appear that all types of pneumococci are sensitive to penicillin Al- 
though physicians may still obtain satisfactory clinical results with the sul- 
fonamides, penicillin is indicated for use m those patients not responding to 
a sulfonamide On the other hand, as our data with a small group of pa- 
tients illustrate, fatalities may be anticipated even with penicillin available 
It IS apparent that the indications for the use of specific antipneumococcic 
serum in the treatment of pneumococcic pneumonia are growing less and less 
In the present senes of cases, nine patients with pneumococcic pneu- 
monia, four of whom had demonstrable bacteremia, were treated with peni- 
cillin, and five patients recovered Of the fatal cases, one showed no im- 
provement, having a persistent bacteremia, and death was piesumably due 
to acute pneumococcic endocarditis A second patient apparently had re- 
covered from pneumonia and death Avas ascribed as being due to ventricular 
fibrillation A third patient Avith a pneumonia due to type XXXIII pneu- 
mococci failed to respond and died-because of a complicating diabetic acidosis 
and nephrosis A fourth patient with a postoperative pneumococcic pneu- 
monia unproved, but died as a result of a splenectomy 

RelatiA'clj- small total doses of penicillin suffice for the treatment of 
pneumococcic pneumonia Satisfactory results have been obtained Avith 
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500.000 units Fifteen thousand to 20,000 units given intramuscularly 
every two to three hours will usually cause a drop in temperature and clinical 
improvement within the first 24 hours Subsequent treatment calls for 

10.000 units every three hours foi two or three days Patients with pneu- 
mococcic pneumonia often require parenteral fluids, and penicillin may be 
given intravenously in the foim of a continuous diip utilizing 50,000 units 
in a liter of physiological saline solution 

Evipyema Suppuration of the pleura due to pyogenic cocci has not re- 
sponded very satisfactorily to sulfonamide therapy In many instances, 
surgical drainage of the pleural cavities has been necessary The results 
in 10 patients would indicate that more satisfactory responses will be forth- 
coming with penicillin There were six patients who had coagulase-positive 
staphylococci in the purulent empyema fluid In five of the six patients, 
the infection was controlled and complete recover^' effected following the 
introduction of penicillin directly into the pleural spaces The sixth patient 
had an infection due to staphylococcus, type XX pneumococcus and Aero- 
bacter aerogenes Penicillin succeeded in eradicating the pneumococci and 
staphylococci, but the Aerobacter aoogenes persisted in the aspirated ma- 
terial Open drainage of the pleural cavity was necessary, but the patient 
eventually died because of an aspiration pneumonia In the treatment of 
staphylococcic empyema, the total amount of penicillin to be employed, the 
quantity to be injected intrapleurally, and the question of simultaneous pa- 
renteral penicillin therapy depend upon the age of the patient, the size of 
the empyema cavity, and the clinical condition of the patient Thus in an 
infant three weeks old with a right pyopneumothorax, a total dose of 97 ,250 
units was used Three thousand units were placed m the pleural cavity 
every 24 to 48 hours, and the material was also administered parenterally 
The patient recovered completely In adults, from 10,000 to 100,000 units 
in up to 200 c c of physiological saline solution have been introduced in- 
trapleurally eveiy day Prior to each injection, as much of the fluid as 
possible was removed with a needle and syringe It was surprising m some 
instances how long the empyema fluid continued to contain staphylococci, 
and only persistent treatment finally brought the infection under control 
In most instances, penicillin was also administered parenterally in doses of 

10,000 to 15,000 units every three hours because of the patient’s general 
condition The total amount of penicillin used in the treatment of staphy- 
lococcic empyema was approximately one million units 

One patient with an empyema due to streptococci of the vindans type 
improved with sterilization of the empyema fluid, but open drainage was 
necessary to close the cavity Another patient having empyema due to a 
non-hemolytic streptococcus recovered completely This also applies to an 
empyema due to type I pneumococci Another patient with an encapsulated 
mediastinal empyema due to hemolytic streptococci recovered almost dra- 
matically after 100,000 units of penicillin were injected intrapleurally on 
two occasions 
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Subacute Bacterial Endocarditis or Endarteiitis 

Subacute bacterial endocarditis is practically a unifoimly fatal disease, 
and only rarely has therapy with the sulfonamides provoked a i emission 
Surgical intervention in cases of patent ductus arteriosus with subacute 
bacterial endarteritis has been followed by complete remissions and prob- 
able cures Apparently a more hopeful outlook may be anticipated in pa- 
tients with subacute bacterial endocarditis following the continuous admin- 
istration of large doses of penicillin Even here, however, a reasonable 
lapse of time is necessary before final conclusions may be drawn Eight 
cases of subacute bacterial endocarditis and two cases of patent ductus 
arteriosus associated with bacterial endarteritis have been treated with peni- 
cillin at the University Hospitals Heparin has not been employed as an 
ancillary therapeutic agent We cannot subscribe to the use of heparin or 
any other anticoagulant in patients with bacterial endocarditis A fatal 
cerebral hemoirhage was induced in two patients when sulfapyridme was 
administered along with heparin 

Of the eight patients having subacute bacterial endocarditis, each of four 
individuals received less than one million units of penicillin without benefit 
The four remaining patients received 4,200,000 units given m doses of 
120,000 units every 12 hours as a continuous intravenous drip The peni- 
cillin was dissolved in either one liter of physiological saline solution or one 
liter of sterile distilled water containing 5 per cent dextrose One patient 
was not improved and an autopsy revealed bacterial vegetations with ulcera- 
tion of both the aortic and mitral valves A second patient had a remis- 
sion in fever and blood cultures remained sterile, but death at the conclu- 
sion of therapy was due to peritonitis following rupture of a huge abscess 
of the spleen A large vegetation on the mitral valve contained viable 
Streptococcus vindans A third patient appeared to be in complete re- 
mission but his cardiac reserve was very low and he died five weeks after the 
completion of therapy because of heart failure There was only a small 
vegetation a few millimeters in size on an aortic leaflet but a rupture of a 
chorda tendmeae had taken place because of a small ulcerative vegetation 
However, Streptococcus vmdans was recovered from the vegetations A 
fourth patient had a remission for four weeks followihg the completion of 
treatment At the end of this period he had a relapse with bacteremia, fever, 
and embolic phenomena * 

One patient had a ligation of a patent ductus arteriosus Two months 
following operation the murmur reoccurred, probably due to recanalization, 
and the signs of acute bacterial endarteritis appeared He was given 3,000,- 
000 units of penicillin and all signs of the infection have been absent for 
four months A second patient with patent ductus arteriosus and endarte- 
ritis had 225 colonies of Sti epto coccus vmdans per cubic centimeter in her 
blood stream She received 4,200,000 units with a complete subsidence 
of all signs of her infection Following this treatment the ductus was sev- 
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ered and ligated The improvement m this young adult’s general condition 
has been extremely satisfactory 

Before patients are treated with penicillin, in vitro tests are carried out 
with a standard inoculum of the causative organisms to detect the sensitivity 
of the strains to penicillin It would appear that more desirable results will 
be obtained if complete inhibition of growth is obtained with penicillin m 
concentrations that may be readily attained and maintained in human beings 

Gonococcic Infections 

Sulfonaimde-Resntant GononJico Sixteen patients, 13 males and three 
females, having gonorihea for one to 30 weeks have been treated success- 
fully with penicillin The total amount of penicillin used varied between 

75.000 to 270,000 units, an average of 100,000 units being given in doses 

of 20,000 units intramus eveiy two to three hours for five dose^ 

One patient, having an a- .^e epididymitis as a complication, was at first 
thought to have been completely under control following 150,000 units, but 
he had an exaceibation of epididymitis after physical activity Another 

120.000 .units was necessary before the inflammatory process subsided At 
the present time, at least, we believe that patients having acute gonorrhea 
should be hospitalized for therapy with penicillin Whether short cuts in 
therapy are possible so that an individual may be treated in a physician’s 
office with smaller doses, or with less frequent injections must be investi- 
gated caiefully A potential danger lurks m such a procedure in that pa- 
tients may be inadequately treated, and strains of gonococci resistant to 
penicillin may be developed and disseminated This has been the history of 
sulfonamide therapy 

Gonococcic Ai thrifts Four patients with gonorrhea and acute arthritis 
were treated with the total doses of penicillin varying between 100,000 and 
707,500 units Although the gonorrhea was readily controlled, joint ten- 
derness and pain persisted for several days after the conclusion of therapy 
This is understandable when one considers the nature of gonococcic arthritis 
Within a relatively short period of time after the onset there is an inflam- 
matory reaction of the synovial membrane, and, in some instances, a de- 
struction of joint cartilage Even following the eradication of viable gono- 
cocci this inflammatory reaction subsides slowly If penicillin could be 
given parenterally very shortly after the onset of arthritis, and also injected 
directly into the larger joint spaces when indicated the response might be 
more dramatic In our patients, the arthritis was of several days’ duration, 
and the smaller joints of the wrist and feet were involved 

Genitourinary Tract Infections 

Of the 22 patients, 16 constitute a group who have been investigated in 
cooperation with Dr C D Creevy, Head of the Division of Urology at 
the University Hospitals All of them were males with benign prostatic 
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hypertrophy on whom transurethral resection of the prostate gland was ear- 
ned out Relatively small doses of penicillin were administered parenterally 
shortly before and after operation in an attempt to control a bacteremia or 
local infection, which are not uncommon complications of this type of 
surgery Obviously, conclusions can only be drawn after a larger group is 
treated 

Four patients having pyelonephritis were treated They were given 
300,000 to 500,000 units of penicillin Two improved, one recovered com 
pletely, and the fourth showed no improvement Two remaining patients 
had chronic cystitis One had temporary improvement, whereas the other 
failed to improve All of these patients had infections associated with pyo- 
genic Gram positive cocci All had received prior sulfonamide therapy 
More information is necessary before recommendations can be made con- 
cerning the value of penicillin in the treatn pf^of genitourinary tract in- 
fections ijj) 

Miscellaneous Infections 

Fifteen patients with miscellaneous infections were treated 
Pent omits There were four patients m this group All had gener- 
alized peritonitis Two followed perforation of a hollow viscus, one fol- 
lowed a colectomy, and a third resulted from a ruptured appendix Two 
recovered Although one cannot draw conclusions from four cases, one is 
probably justified in using penicillin in the therapy of peritonitis Since a 
mixed type of bacterial flora is usually involved, it may be necessary to sup- 
plement penicillin with one of the sulfonamides It would appear that rela- 
tively large doses of penicillin may be necessary 

Dnmatological Lesions One patient with generalized pemphigus was 
treated Hemolytic streptococci, staphylococci and proteus bacilli were 
isolated from the bullae No improvement followed the use of large doses 
of penicillin A similar result was obtained m a second patient with a 
chronic dissecting pyoderma A third patient with severe acne conglobata 
and a bacteremia due to unidentified Gram positive cocci improved following 
therapy with penicillin No new skin lesions developed while the patient 
was under observation 

Pnetimococctc Bacteremia Without Pneumonia Two patients were 
treated One recovered A fatal outcome m the second patient was asso- 
ciated with an acute ulcerative endocarditis due to type XXII pneumococci 
Chronic Buu owing Undermining Ulcei ("Meleney Ulcer”) One pa- 
tient with a large dissecting lesion of the abdominal wall due to micro- 
aerophilic hemolytic streptococci was improved but temporarily following 
the local and parenteral employment of large doses of penicillin 

Gas Gangrene One patient, critically ill with a bacillemia following 
amputation of a lower extremity for gas gangrene, recovered following the 
use of large parenteral and local doses of penicillin 
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Actinomycosis One patient with abdominal and rectal fistulae due to 
actinomycosis improved consideiably following the parenteral administra- 
tion of two million units of penicillin However, actinomyces were still 
recovered from the abdominal drainage at the conclusion of therapy 

Localized Intra-abdominal Infections One patient with a postoperative 
subphrenic abscess improved coincident with the administration of penicillin 
A second patient with a postoperative cholangitis and possibly a liver abscess 
recovered, but penicillin therapy did not appear to be responsible for the 
favorable outcome 


Toxic Manifestations 

One of the outstanding features in this group of 200 patients was the 
extremely low incidence of toxic manifestations While receiving penicillin 
two individuals had an unexplained rise in temperature which promptly 
subsided to normal when administration of the drug was discontinued A 
third patient developed urticaria after receiving penicillin for one week 
Treatment was omitted for 24 hours, and when therapy with the same lot 
was instituted again urticaria did not appear Three patients developed a 
thrombophlebitis at the sites where penicillin had been given intravenously 

Summary and Conclusions 

Penicillin is the most effective agent available for the treatment of staph- 
* ylococcic infections This also applies to some types of infection due to 
hemolytic streptococci Thei e is evidence that some green-producing strains 
of streptococci and non-hemolytic streptococci are highly resistant to peni- 
cillin It may be anticipated that penicillin will reduce the mortality rate 
from pneumococcic and staphylococcic meningitis The drug is also ef- 
fective in the treatment of meningococcic meningitis, an infection which 
also responds readily, in most instances, to the sulfonamides Encourag- 
ing therapeutic results have been obtained in infections of the lungs due to 
pyogenic, Gram positive cocci, and to the pneumococcus Suppurative 
empyema and pericarditis may be controlled with penicillin in many cases 
without the necessity of surgical drainage of the cavities The anticipa- 
tion of a more hopeful outlook for patients with subacute bacterial endo- 
carditis because of penicillin must be tempered by a cautious interpretation 
of clinical data, and treated patients must be checked periodically for evi- 
dence of the disease Penicillin is the drug of choice in the treatment of 
gonorrhea with and without complications such as arthritis More data are 
necessary before ascertaining the value of penicillin in the therapy of genito- 
urinary tract infections other than gonorrhea Penicillin should be evalu- 
ated further in the treatment of generalized peritonitis where preliminary 
observations appear promising The drug may be of value in controlling 
some cases of actinomycosis 
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Since penicillin is highly specific in its antibacterial action, it is exceed- 
ingly desirable that the physician should obtain all the precise bacteriolog- 
ical data possible before instituting therapy This is particularly important 
during the present time when the material available for civilian use is limited 
The physician should also remember that the sulfonamides still occupy a re- 
spected position in the treatment of infections, particularly m instances in 
which penicillin is of no benefit 

Although an extraordinary amount of information has accumulated in 
a relatively short period of time concerning penicillin, there remain some 
unsolved clinical problems that will require further clinical experience be- 
fore their solution is at hand One pertains to the optimal doses of peni- 
cillin to be used in a specific infection Because the supply of the drug con- 
tinues to be limited considerable stress has been placed on the minimal 
requirements Although the majority of patients may respond favorably 
to the minimal doses set up, a continuance of such a philosophy is fraught 
with two potential dangers First, an infection may be controlled but not 
eradicated Second, there is the possibility that penicillin-resistant strains 
may develop and may be disseminated In our own experience, two pa- 
tients with staphylococcic sepsis were treated with what were believed to 
be adequate doses of penicillin but the infections were not completely brought 
under control After the conclusion of therapy, staphylococci isolated from 
local lesions were found to be much more resistant m vitro than the parent 
strains obtained before therapy was instituted There is a possibility that 
the use of inadequate doses of penicillin in patients- with gonorrhea may 
cause the development of strains of gonococcus resistant to penicillin 
Finally, further investigations should determine whether penicillin given 
concurrently with the sulfonamides may yield better results in the treat- 
ment of certain types of infections 
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The clinical features of pulmonary infarction m general aie well known 
and have been a popular topic in recent literatuie On the other hand, the 
manifestations of septic pulmonary infarction in particular have received 
comparatively little attention except for occasional case reports It is the 
purpose of this report to present the diagnostic aspects of this type of in- 
farction and to emphasize that prompt surgical treatment may be of great 
importance in its prevention The cases reported here have been selected 
partly with a view to calling attention to some of the less common sources 
for pulmonary infarcts 

In any case of septicemia caused by a pyogenic organism, abscesses may 
occur in the lungs as well as elsewhere In a sense, these are embolic 
abscesses, but we have not included cases of this type in this discussion 
Rather, we have been interested in the situation in which a septic thrombus 
111 the peripheral veins or in the right side of the heart becomes dislodged, 
enters the pulmonary circulation, and causes infarction The mfarcted area 
in this event is infected fiom the start as opposed to the occasional case of a 
bland infarct which becomes secondarily infected by contamination through 
the bronchial ti ee ^ Some idea of the comparative rarity of septic pulmonary 
infarction can be gained from the report of Hedblom ■ to the effect that w 
528 collected cases of pulmonary abscess only 3 9 per cent were of certain or 
probable embolic origin 


Pulmonary Infarction Following Pharyngeal Infection 

Case Reports 

Case 1 L J , a 39 year old negro, was admitted to the hospital complaining of 
severe sore throat of three weeks’ duration He was semicomatose and unwilling to 
open his mouth because of pain The patient was acutely ill, groaning and stuporous 
The temperature was 102“ F, pulse 110, and respiratmns 22 The sclerae were 
moderately icteric There was marked swelling of the left anterior faucial pillar and 
both tonsils were enlarged Below tlie angle of the left mandible there was a fixed, 
tender, indurated mass The submaxillary lymph nodes on the left were palpable 
Fine moist rales were present over the lower part of the right hemi lorax p y 

There was marked tenderness and moderate rigidity over the i ig it upper qua ran o 

the abdomen r i i v rT>t i 

The urine contained a trace of albumin and was positive for bilirubin The red 
cell count was 3,600,000, the white cell count 14,100 with 73 per cent neutrophiles, 1 
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I IG 2 {belozv) (Case 1) Clearing of infarcts with residual fibrosis 
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per cent bands and 15 per cent lymphocytes A blood smear was negative for 
sickling The blood Kahn reaction was negative, blood urea nitrogen 60 mg per 
100 c c , blood creatinine 3 mg , icterus index 96 The agglutination tests for spiro- 
chetal jaundice were negative Ihroat culture yielded Staphylococcus aureus, and 
blood cultures repeatedly showed Staphylococcus albus A portable i oentgenogram 
of the chest showed small areas of opacity in the lower halves of both lungs 

Sulfadiazine therapy was instituted, and the blood levels w'ere kept betw'cen 6 
and 10 mg per 100 c c The inflammation of the throat subsided rapidly during the 
first two weeks of hospitalization, but the patient continued to be critically ill, febrile, 
and icteric He had developed a cough which was productive of purulent and bloody 
sputum A roentgenogram of the chest at this time showed scattered areas of in- 
creased density in the lower halves of both lung fields Their appearance suggested 
multiple pulmonary infarcts (figure 1) 

During the third and fourth W'eeks there w^as general improvement, but the cough 
continued, and roentgen-ray examination of the chest showed no change until the end 
of the fourth week when rarefaction was discernible in some of the areas of infarc- 
tion Blood cultures were still positive for Staphylococcus albus and slight jaundice 
remained 

His cough subsided considerably during the fifth week, and the sputum was 
mucoid and no longer bloody He had occasional episodes of chest pain which was 
intensified by coughing and deep breathing The mass at the angle of the left 
mandible was smaller and no longer tender After the fifth week the temperature 
was normal except for an occasional rise to 100° F Gradually the cough and ex- 
pectoration disappeared, and the swelling at the angle of the jaw became barely pal- 
pable Blood cultures were negative after the sixth w'eek Roentgenograms of the 
chest showed steady regression in the areas of infarction, but a cavity 2 cm m diameter 
appeared at the left base The patient felt well at the time this was noted, however, 
and was gaming weight rapidly At the time of his discharge from the hospital, 
after 82 days, the roentgenogram was negative except for residual fibrosis in some 
of the previously described areas of infarction (figure 2) 

Case 2 L S , a 24 year old negro, entered the hospital complaining of a sore 
throat, fever and chest pain Four weeks prior to admission he developed a severe 
sore throat accompanied by fever and malaise The following week he noticed the 
onset of a cough which was productive of blood-streaked sputum on several occasions 
He also had pain in the front of his chest on the left side This pain was intensified 
by coughing and deep inspiration His sore throat continued but was less intense 
During the next two weeks his cough, fever, and chest pam became worse 

The patient appeared acutely ill and jaundiced His temperature was 101 5 F 
pulse 110, and respirations 28 Both tonsils were enlarged and pus could be expressed 
from the follicles of the left The left submaxillary lymph nodes were enlarged and 
tender Motion of the left hemithorax was restricted, and there was a friction rub 


The urine was normal The red blood cell count was 3,000,000, the white blood 
cell count 18,800 The icterus index was 56 Blood cultures were negative, and there 
were no blood agglutinins against Leptospira ictei ohaemoi rhagtae and Leptospira 

canicola ' , ^ , r w 

The patient received no specific therapy His fever continued for the first eight 
days At the end of this period he appeared much improved His cough was less, 
and his icterus had decreased His throat was no longer painful A roentgenogram 
of the chest at this time showed round areas of opacity with rarefaction m the cen- 
tral part of one of these areas (figure 3^ Convalescence was uneventful until the 
seventeenth hospital day, when a tender, movable mass was felt medial to the lower 
third of the left sternocleidomastoid muscle At this time there was again mild fever 
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for a few days The mass was tieated by roentgen-ray irradiation and was observed 
to shrink considerably Suigical exploration of the mass disclosed a small collection 
of pus and a thrombosed internal jugular \Cin 

1 lie patient continued to remain symptom-free until his discharge on the thirty- 
ninth hospital day His roentgenograms showed gradual complete clearing of the 
pulmonary lesions except for residual fibiosis and pleural thickening m the involved 
areas 

Case 3 E G , a 28 } ear old white woman, was admitted to the Georgetown 
University Hospital on December 4, 1940 Her illness had begun six days before ad- 
mission nith sore throat, chilliness, prostration, and fever There had first been 
tjpical findings of follicular tonsillitis, and.two days later a peritonsillar abscess had 
developed on the left side During an episode of vomiting the abscess had ruptured 
and had been draining continuously since Fever and severe prostration had per- 
sisted The day of entrance to the hospital she had developed pain in the left flank, 
aggravated by breathing and by movement 

On examination at the time of admission the patient looked acutely and seriously 
ill The respirations were noisj and rapid and accompanied by dilation of the alae 
nasae The blood pressuie was 118 mm Hg sj'Stolic and 72 mm diastolic, pulse 128, 
temperature 100“ F There was great enlargement in the left tonsil area where there 
was a ragged hole from which pus was draining The right tonsil was inflamed but 
not much swollen The cervical lymph nodes were not enlarged but there was ex- 
quisite tenderness of the left side of the neck The heait and lungs were negative 
When the patient’s body was raised she complained of severe pain in the left flank 
The abdomen was tense and there was tenderness in the left flank and at the um- 
bilicus 

The urine contained a moderate amount of albumin but was otherwise normal 
The erydvrocyte count was 446 million, the leukocyte count 16,600 with 73 per cent 
segmented neutroplules, 12 per cent band forms, and 15 per cent lymphocytes The 
blood culture yielded no growth Su cptococcus virtdans and Staphylococcus aureus 
were obtained on culture of the pus draining from the left tonsil 

Sulfapyndine was administei ed from the start, and the blood level was main- 
tained above 10 mg- per 100 cc The uiinary,and blood findings altered little from 
day to day, except that mild anemia developed by the fourth hospital day and pei- 
sisted in spite of transfusions of 500 c c each of whole blood given every other day 
On the second hospital day it was noted that the patient was coughing frequently 
and unproductively She still looked quite ill but she was having no pain and the neck 
was less tender Moderate fever, tachycardia, and polypnea persisted, and slight 
cyanosis was noted There was dullness at both lung bases and bronchial breathing 
over the right From this day on she became progressively worse The temperature 
and pulse fluctuated widely, and the respirations were ^vai lably shallow and con- 
tinuously rapid Rales appeared over both lower lobes in back, and a portable 
roentgen-ray film of the chest showed scattered opacities throughout the right lung 
and opacity of the left lung field from the second rib -down The roentgenologic 
diagnosis was bilateral generalized bronchopneumonia 

On the eighth hospital day the patient coughed up a plug of material -from the 
left side of her throat, after which the peritonsillar abscess drained more profusely 
than ever The next day she complained of severe pain in the left side of the neck, 
and by the following day there was extensive cellulitis The area was treated with 
Toentgen-ray irradiation, and within a few days it became fluctuant It was then 
incised, using local anesthesia, and a large amount of foul pus escaped Soon there- 
after there were indications) of peripheral circulatory collapse which became steadily 
worse The patient died on the thirteenth hospital day 

Necropsy demonstrated that the abscess in the neck extended down to the inferior 
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margin of the thyroid cartilage in the pretracheal fascia The left internal jugular 
vein was thrombosed There was bilateral empyema The lower lobe of the left 
lung was completely atelectatic The left upper lobe and the right middle and lower 
lobes contained innumerable discrete abscesses, varying in size from 025 to 1 cm 
in diameter Almost all of the abscesses were located in the periphery of the lungs 

Discussion 

These three cases represent examples of septicemia and pulmonary in- 
farction accompanying pharyngeal infection The pathogenesis of this type 
of septicemia has been summarized m articles by Hall ® and Boharas ^ These 
authors describe several modes of development of the process It may fol- 
low almost any type of infection in or around the tonsil In the cases that 
we have reported there was obvious acute tonsillitis, and in two of them a 
peritonsillar abscess was present In some cases the initial focus of in- 
fection may remain unknown, and the condition may be recognized by 
signs of thrombophlebitis of the internal jugular vein Hall ® has reported 
that the picture of septicemia, with or without pulmonary involvement, may 
occur days or even weeks after the manifestations of local involvement in the 
pharynx have subsided This latter type of case perhaps needs special 
emphasis because of the comparative obscurity of the focus of the disease 
An infection of the tonsil or peritonsillar area may reach the systemic 
circulation by producing thrombophlebitis of the tonsillar and peritonsillar 
veins This thrombotic process may then extend into the internal jugular 
vein Although this mode of involvement is stated to be rather less com- 
mon, it appears to have been the one operating in Cases 1 and 2 More 
commonly thrombophlebitis of the internal jugular results from direct 
extension of the inflammatory process from the pharynx by way of the 
parapharyngeal space as exemplified in Case 3 The parapharyngeal or 
pharjmgomaxillary space is posterior and lateral to the tonsil and separated 
from it only by the superior constrictor pharyngeus muscle It must be 
understood that similar involvement of the internal jugular vein may result 
from infections in other locations than the tonsil, provided the area of in- 
fection IS in contact with the vein or is drained by veins which empty into the 
internal jugular 

The local manifestations of pharyngeal infection complicated by septi- 
cemia are variable Case 1 illustrates the fact that there may be no local 
signs except the ones ordinarily encountered in cases of uncomplicated 
pharyngeal inflammation Here the clue to the diagnosis was to be found 
entirely in the systemic manifestations It is only when the parapharyngeal 
space IS the site of a phlegmonous inflammation that local signs may be 
prominent With involvement of the parapharyngeal space there may be 
sivellmg and induration over the parotid gland and below the angle of the 
jaw and peritonsillar swelling and induration with few or no signs of pharyn- 
gitis With extension of thrombophlebitis into the internal jugular vein 
there may be tenderness and swelling along the anterior border of the 
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sternocleidomastoid muscle Of all the local signs tenderness at the angle 
of the jaw is most frequently noted In one of our cases (Case 2) there was 
frank evidence of periphlebitis of the internal jugular vein, indicated by the 
considerable swelling, tenderness, and induration along the sternocleido- 
mastoid muscle It IS interesting that the phenomena appeared in Case 2 
some days after all other local and systemic manifestations of disease had 
subsided In Case 3 there was persisting evidence of a peritonsillar abscess 
and tenderness at the angle of the jaw until about 48 hours before death, at 
which time the rapidly developing cellulitis of the neck probably resulted 
from extension of an infection from the parapharyngeal space 

The general symptoms encountered in these cases are those that might 
be expected in any similar septicemia Jaundice was present in two of our 
cases and, as is true m most cases of septicemia, was of the hepatocellular 
type In spite of the obvious clinical evidence of blood stream infection m 
all cases, blood cultures were negative in all but Case 1 in which the Staphylo- 
coccus albus was obtained The general experience with the disease under 
discussion indicates that blood cultures are positive in only about half the 
cases 

The pulmonary lesions in the thiee cases reported above were a prominent 
feature Although the s)'stemic effects of the local disease were obvious in 
all cases, the appearance of the pulmonary lesions was the first clear indi- 
cation of the need to search for a focus of thrombophlebitis This fact was 
not accurately appraised during life in Case 3, mainly because the roentgen- 
ray appearance of the pulmonary disease was interpreted as bronchopneu- 
monia In Cases 1 and 2, the chest films were typical of pulmonary in- 
farction, showing well defined, scattered areas of increased density Recog- 
nition of the ’ septic nature of the infarcts was facilitated, as serial films 
demonstrated the development of a radiolucent center and at times a fluid 
level in some of the previously homogeneous shadows (figures 1 and 3) 
This kind of cavitation is not peculiar to septic infarcts, however, for lung 
abscesses may develop in cases of bland infarcts as a result of infection 
extending from the bronchial tree In Case 3 bilateral empyema was dis- 
covered at autopsy This complication is not unusual in cases of embolic 
lung abscesses, since the peripheral location of the lesions favors involvement 
of the pleura by the infecting organism In addition to pulmonary abscesses, 
there may occasionally be other metastatic suppurative lesions in almost any 
location Other serious but less common complications have been re- 
ported ®’ * but hardly require enumeration here 

The serious nature of this type of sepsis can be emphasized by the fact 
that the mortality is high in untreated cases Formerly, it was agreed that 
the only effective form of treatment was surgical, consisting of the provision 
of adequate drainage for any accumulated pus, with or without ligation of 
the internal jugular vein Without this form of treatment the mortality was 
almost 100 per cent It may be that the use of sulfonamides and penicillin 
will materially reduce the mortality rate in cases in whicli surgical treatment 
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IS delayed oi not employed Oui Cases 1 and 2 confiim this impicssion 
Howevei, it is not to be understood that we condone a program of treatment 
which does not include suigical measures, particularly ligation of the internal 
jugular vein In summaiy, the treatment should consist of controlling the 
septic focus by chemotherapy and surgical drainage if necessary Isolation 
of the septic focus from the ciiculation is accomplished by means of ligation 
of the internal jugulai vein When the vein is thrombosed, ligation should 
be performed below the thrombus to prevent embolism or further propaga- 
tion in this direction and above the thrombus to prevent retrogiade extension 
toward the biain d'he treatment of metastatic abscesses requires chemo- 
therapy and surgical diainage wheie piacticable The pulmonary lesions 
aie usually not susceptible of surgical treatment because they are multiple 
In the rare case of a solitaiy metastatic lung abscess operation may be neces- 
sary 

Pulmonary Iniarciion Complicating Bacilrtal Endocarditis 

Case Rrrouis* 

Case 4 C S , a 38 year old negro, had begun taking heroin three months 
before admission to the hospital The diug had been suggested by a friend as a 
means for relieving cough, anorexia, night sweats, and vague chest pain The 
heroin liad been administered daily and intravenously without use of sterile technic 
The cough continued, and he observed increasing fatigue and the loss of 18 pounds 
during the three month peiiod Because of these symptoms and the onset of fever 
and dyspnea he entered the hospital A roentgcnogr.im of the chest taken one week 
befoie admission had been reported as negative 

On examination the patient was acutely ill and dyspneic The temperature was 
102 5® F, pulse 125, and respirations 32 The only other positive findings included 
diminished breath sounds and subcrepitant rales over the left lower lobe posteriorly 
The veins in the antecubital fossae and forearms were indurated as the result of 
intravenous administnition of heroin 'Ihc urine was normal The white blood cell 
count was 13,000 with 90 pet cent neutrophilcs and 10 per cent lymphocytes The 
red blood cell count was 3,800,000 Roentgen-iay examination of the chest showed 
aieas of increased density in the lower half of the left lung (figure 4) The heart 
showed a slight increase in its transveisc diameter 

A blood culture taken on the third day was lepoitcd to show Staphylococcus albus 
The patient was given sulfamerarine, and adequate levels wcie obtained Repeated 
blood cultures showed Staphylococcus auicus, winch was coagulase positive A 
roentgen-ray film taken on the seventh hospital day revealed discrete areas of soft 
infiltration containing radioluccnt centers scattered throughout both lungs (figure 5) 
The patient continued to be extremely ill He remained dyspneic and his tem- 
perature varied between 100° and 105° F He coughed up blood-tinged sputum on 
several occasions The white blood cell count langed between 18,000 and 21,000 
Frequent examinations of the heart failed to reveal any murmurs A roentgen-ray 
film on the thiitecnth day showed further cavitation m the many areas of infiltration 
scattered throughout both lungs He died on the fourteenth hospital day 

Neciopsy showed large friable vegetations on the tricuspid valve Innumerable 
miscesses weie picsent in both lungs, varying in size from 3 mm to 2 cm in diameter 
Cultures obtained from the vegetations and from the lung abscesses were positive for 
Staphylococcus aureus 

* The following tlircc c iscs were included in a previous report ' 
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Case 5 O B , a 25 year old negress, gave a rather \ ague history, owjng to the 
seventy of her illness Her health had been good until three weeks before admission 
when she had developed fever, vomiting, and symptoms of an upper respiratory 
infection Foi one week before admission she had had a sore throat and cough 












Fig 5 {above') (Case 4) Multiple infarcts showing cavitation due to abscess formation 

Fig 6 (belozv) (Case 5) Scattered small pulmonary infarcts 

Six days prior to entry she had rubbed her face and body with alcohol, then cam- 
phorated oil to alleviate a headache The next day she broke out in welts and the 
following day began to peel She stated that she was about six months pregnant 

The patient was well developed, slightly obese, stuporous, and acutely ill Her 
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temperature was 102 5“ F , pulse 130, lespnatoiv late 48 to 60 Her face was swollen 
and there was extensive patchy exfoliation over hei aims and chest, leaving cracked 
and bleeding areas There were several flattened bullous lesions on the arms There 
were decreased resonance at the right lung base, increased breath sounds over both 
lung bases and infradavicular areas, and fine moist rales in both axillae and over 
the right base posteriorly The heart si?e was normal and there was a short soft 
systolic murmur to the left of the steinum There was gallop rhythm The uterus 
reached the umbilicus and fetal heart sounds were heard Extensive raw areas were 
seen around the vulva 

A roentgen-ray film of the chest showed cn cuniscnbed aieas of opacity scattered 
throughout both lung fields, suggesting pulmonary infarcts (figure 6) The urine 
contained a moderate amount of albumin There was moderately severe anemia, 
which nersisted throughout the course of the illness in spite of fiequent blood trans- 
fusions^ The leukocjte count was high, langing from 12,300 to 20,500 Blood 
cultures were repeatedly positive for Staphylococcus auteus ' 

Sulfamerazine was first administeied for 48 hours The identity of the organism 
causing septicemia then being learned, penicillin was substituted The day after 
penicillin was started the patient seemed slightly bettei Hei breathing was less 
labored, and she was slightly more alert Fever and tachycardia persisted, liowevei 
On the next day pulsus alternans was detected, although the patient continued to 
appear somewhat improved The skin lesions showed considerable healing This 
improvement was transient, for on the sixth day she became extremely stuporous 
Her respirations became more labored and the pulse considerably weaker This down- 
ward course continued, and she died on the ninth hospital day 

It was subsequently learned from the patient’s husband that she was addicted 
to the use of heroin This drug was administered intravenously without aseptic 
precautions 

Necropsy revealed acute bacterial endocarditis of the tricuspid valve with mul- 
tiple septic pulmonary infarcts which had progressed to form pulmonary abscesses 

The six months fetus appeared to have been dead for several days 

Case 6 F N , a 28 year old negi ess, had been bai ing daily chills and fever 

for 10 days before admission to the hospital Six days before admission she noted 
a sudden, piercing pain in the upper half of the left hemithorax, intensified by deep 
inspiration A nonproductive cough began that day She was seen by a physician 
Xvho informed her that she had pleurisy and prescribed sulfathiazole On tlie follow- 
ing day her cough became productive of a thick brown sputum The cough and pain 
had continued 

The patient admitted having taken heroin intravenously for the preceding four 
months The syringe and needle used for this procedure had not been sterilized 
Her last injection had been given three weeks previously She had lost 50 pounds 
during the period of her narcotic habit 

The patient was emaciated, dyspneic and complaining of chest pain The tem- 
perature was 102 8° F, pulse 110, respirations 32, and blood pressure 100 mm Hg 
sjstolic and 75 mm diastolic Both forearms were scarred along the course of the 
veins There were bronchovesicular breathing and moist rales over the left upper 
lobe posteriorlv There was a soft systolic murmur heard over the mitral area 

The white blood cell count was 6,400 with 75 per cent neutrophiles and 25 per 
cent lyniphocjtes Urinalysis showed a trace of albumin Smears for malaria were 
negative Roentgen-ray examination of the chest showed small areas of infiltration 
in the left upper lobe (figure 7) Repeated blood cultures were positive for Sfaphy- 
lococcii'! aureus The patient was given sulfamerazine and supportive therapy Be- 
cause of the likelihood of acute bacterial endocarditis and pulmonary infarction 
penicillin was not administered ’ 
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There was no great change in the patient’s condition during the following week 
except that the pain m her chest was less severe On the seventh hospital day she 
expectorated blood-streaked sputum This expectoration continued for the next few 
days at which time a roentgen-ray film of the chest showed clearing of the areas 
of infiltration in the left upper lobe and a wedge-shaped shadow of increased density 
m the lower lateral portion of the right upper lobe (figure 8) The remainder of 
the patient’s course was rapidly downwaid She was confused and her temperature 
varied between 100° and 105° F , with frequently recurring chills She had repeated 
small hemoptyses Physical and roentgen-ray examination disclosed many new areas 
of infarction in both lungs No new heart murmurs were heard The blood cul- 
tures continued to be positive for Staphylococcus atiicus, and the red cell count 
showed a steady decline, although no evidence of jaundice appeared She died on 
the thirty-first hospital day 

At necropsy there was acute bacterial endocaiditis of the tricuspid valve There 
were many pulmonary infarcts all of which had undergone abscess formation There 
was empyema of the right pleural cavity The spleen was moderately enlarged 

Discussion 

These three cases of acute bacterial endocarditis are almost identical in 
every respect All three patients were young negro adults who weie ad- 
dicted to the use of heroin intravenously They developed Staphylococ- 
cus aureus septpcemia, presumably owing either to contamination of the 
heroin or to lack of aseptic technic during injection of the drug Acute 
bacterial endocarditis involving the tricuspid valve ensued in each case In 
none of the cases was there evidence of preexisting heart disease From the 
focus in the right side of the heart septic emboli were carried to the lungs, 
resulting in infected infarcts and abscesses (figure 5) In Cases 4 and 6 
the initial roentgenogram resembled minimal pulmonary tuberculosis (figures’ 
4 and 7) However, in both cases the severity of the clinical picture was 
incompatible with this diagnosis The correct clinical diagnosis was made 
during life in each case, when it was apparent that there was no other 
probable focus for the septic pulmonary infarcts than the right side of the 
heart The absence of a diastolic murmur was presumptive evidence that 
the endocarditis involved the tricuspid and not the pulmonic valve Treat- 
ment 111 all cases consisted of the administration of one of the sulfonamides 
and supportive therapy In Case 5 penicillin was also used None of the 
patients recovered 

Pulmonary Infarction Following Pelvic Thrombophlebitis 

Case Reports 

Care 7 N W , a 37 year old negro multipara, had been pregnant about three 
months when she developed a severe chill, followed by fever Two days later there 
were cramps in the lower part of the abdomen and vaginal bleeding began A few 
dajs afterward, on June 6, 1943, she was admitted to the hospital 

On examination the patient did not appear acutely ill Her temperature was 99° 
h , pulse 1^, respirations 20. and blood pressure 120 mm Hg systolic and 80 mm 
aiastolic Her breasts were soft and contained colostrum The heart and lungs were 
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normal The uterus was twice normal size and a scanty, foul, reddish brown vaginal 
discharge was present Ihe urine showed one plus albumin and occasional red and 
white blood cells The led blood cell count was 3,210,000 and the white blood cell 
count was 13,000 The Kahn leaction was negative 

Sulfathiazole was started on admission During the next two days the vaginal 
bleeding increased and the temperature reached 103° F The patient now com- 
plained of pain o\er the lower abdomen and there was tenderness in this area The 
white blood cell count rose to 26,500 During the ensuing two weeks the temperature 
curve was of a septic character and %aned between 99° and 105° F On the twelfth 
hospital day there was sudden pain o\er the front of the chest on the right side, but 
roentgen-ray examination of the chest was negative Blood cultures also were 
negative 

By July 5, one month after admission, the course was still septic There was 
tenderness m the left adnexal region with some fixation and fullness and a profuse 
foul, yellow, vaginal discharge was present On July IS a roentgen-ray film of the 
chest show ed diffuse mottling at the right base and a w'cek latei another film showed 
infarcts scattered throughout both lungs At this time sulfamerazine was substituted 
for sulfathiazole Blood transfusions w'ere given frequently There was now a 
cough which was productive of frothy, and occasionally blood-streaked sputum, but 
the patient appeared less ill than before However, fever and leukocytosis persisted 

By August 5 the pehic mass had deci eased in size The patient felt much im- 
proved and hei tempeiatuie had been normal for 48 hours She continued to be 
afebrile and to ha^e a slight cough for the next w^eek At the end of this period 
a roentgen-ray film of the chest showed many cavities wnthin the areas of infarction 
(figure 9) Fiom this time until her discharge there was constant improvement 
The roentgenogi ams of the chest showed many fluid-contaimng cavities which later 
disappeared to be replaced by strands of fibious tissue (figure 10) The pelvic mass 
disappeaied except foi some adnexal thickening 

Case 8 L B , a 24 year old negress, was admitfed to the hospital complaining 
of intei mittent, lower abdominal pain and vaginal bleeding of four days’ duration 
These symptoms had begun at a time when her menstiual period was about 10 days 
overdue The day before admission she had obseived a foul-smelling piece o 
tissue accompanying her vaginal 'flow 

On examination the patient did not appear ill The temperature was 99 F, 
pulse 95, respirations 22, and blood pressure 110 mm Hg systolic and 70 mm diastolic 
Protruding from the vagina was a large piece of necrotic placenta The uterus was 
about three times normal size The urinalysis was normal , wdiite blood cell count 

14,500, red blood cell count 4,300,000 ro 

On the second hospital day she had a chill and her temperature rose to 101 5 F 
There was no change in hei physical examination A blood culture taken at this 
time was negative Sulfathiazole was started and adequate levels obtained From 
then on her course was septic The erythrocyte count declined and the leukocyte 
count was persistently high 

On the eighth hospital day tenderness was noted above the inguinal ligament on 
the right side On rectal examination there was a hard, exquisitely tender mass which 
extended into the cul-de-sac from the right adnexal region The impression at this 
time was pelvic cellulitis and pelvic thrombophlebitis On the twelfth hospital day 
she developed a troublesome cough which w'as productive of slightly blood-tinged 
sputum Moist rales were heard over the lower halves of both lungs The impres- 
sion was pulmonary infarction originating from a right pelvic ^thrombophlebitis 
Roentgen-ray examination of the chest at this time showed diffuse mottling and - 
many cavities in the upper halves of both lungs A film made seven da>s later show^ed 
progression in the amount of infiltration and cavitation, and many of the cavities 
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Tig 9 (above) (Case 7) Multiple infarcts with cavitation 

Fig 10 (below) (Case 7) Clearing of infarcts with residual strands of fibrosis 
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contained fluid levels (figure 11) The remainder of the course was steadil> down- 
ward, and she died on the twenty-foui th hospital day 

At necropsy there was an indurated inflammatory mass at the right of the cervix 
In the centei of this mass there were many dilated pelvic veins containing necrotic 
thrombi and pus Thiombi were found in both common iliac veins and in the lower 
part of the inferior lena cava The lungs contained many abscesses located at the 



Fig 11 (Case 8) Multiple infarcts with cavities, some showing fluid levels 

periphery There was purulent pleuritis on the left side where one of the abscesses 
had ruptured 

Discussion 

These were cases of pelvic infection with secondary thrombophlebitis 
originating in the pelvic veins and extending variably • It is probable that 
the danger of embolism increases proportionally to the degree of extension 
of the process, particularly when the venous thrombosis reaches the com- 
mon iliac vein In both cases the pelvic infection followed abortion There 
was a very hectic clinical course, which in each instance had its inception 
some days before the development of pulmonary infarction In spite of the 
fact that there were clinical manifestations of septicemia, blood cultures 
were uniformly negative 

The roentgen-ray appearance of the pulmonary lesions varied In the 
first chest film of Case 7 there was diffuse mottling which resembled the 
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picture of bronchopneumonia In subsequent films there was the character- 
istic appearance of infarcts, later showing cavitation with and without fluid 
levels (figure 9) In Case 8 the first chest film was made at a time when 
the pulmonary infarcts had already undergone cavitation 

The treatment was similar in both cases, consisting of the administration 
of adequate doses of one of the sulfonamides, frequent blood transfusions, 
and other supportive treatment One of the patients died, the other re- 
covered after a prolonged, stormy course The high mortality associated 
with this kind of illness emphasizes the need for improvement m therapy 
Certainly, venous ligation performed with a view to isolating the thrombosed 
pelvic veins has much to recommend it in selected cases In cases of severe 
pelvic infection a decision to ligate the common iliac vein or even the in- 
ferior vena cava is difficult to make, because the diagnosis of pelvic vein 
thrombosis usually must await the occurrence of pulmonary infarction or 
the development of edema of one or both lower extremities, indicating ex- 
tension of the thrombotic process 


Summary 

The eight cases presented here are examples of septic pulmonary em- 
bolism They illustrate several of the sources from which such emboli may 
originate Other sources, of course, can be called readily to mind, particu- 
larly lateral sinus thrombosis and septic thrombophlebitis of the peripheral 
veins In three of the cases the failure to find any source for pulmonary 
emboli m the venous system permitted the diagnosis of acute bacterial endo- 
carditis of the right side of the heart In every case the pulmonary lesions 
were the first clear indication that a septic focus existed This experience 
IS not restricted to cases of septic pulmonary infarction Pulmonary in- 
farction in general is often the first obvious announcement of the presence 
of a thrombotic process in the veins 

The roentgen-ray appearance of the pulmonary lesions is variable 
Bronchopneumonia may be simulated, or there may be a more or less typical 
rounded or wedge-shaped peripheral opacity (figures 1 and 8) Some of 
the septic pulmonary infarcts rapidly develop central rarefaction, indicating 
abscess formation The presence of a fluid level signifies that the abscess 
communicates with a bronchus It is only in this event that there is likely 
to be purulent sputum There is often an area of pneumonitis surrounding 
the septic infarct The infarct may enlarge peripherally, because of in- 
creasing tissue destruction, and cause extensive pleuntis or even empyema 
The lesion may resolve spontaneously and leave no trace or an area of pleural 
thickening or a ,strand of pulmonary fibrosis (figures 2 and 10) It is 
interesting that some of these pulmonary lesions that obviously have under- 
gone abscess formation may resolve so completely without evident drainage 
The type of pulmonary lesions described in these cases may occasionally be 
due to septicemia alone, but in this event there are often abscesses in the 
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other oigaiis, whereas iheie were no metastatic abscesses m the cases re- 
ported hei e except in the lungs 

The systemic manifestations in all these cases are essentially those of 
septicemia The blood cultures may or may not be positive 

There is no specific treatment for multiple septic pulmonary infarcts 
The important consideration is isolation of the source of the emboli when 
this can be accomplished by venous ligation The use of antibacterial agents 
and supportive therapy is indicated in all cases To date there are no ade- 
quate measures for dealing with cases of septic pulmonary infarction result- 
ing fiom acute bacterial endocaiditis, with the possible exception of the some- 
what encouraging results from the use of penicillin 

Conclusions 

1 Eight cases of septic pulmonaiy infarction have been presented The 
sources of the pulmonary lesions were a septic jirocess in the pharynx, acute 
bacterial endocarditis of the tricuspid valve, and pelvic thrombophlebitis 
complicating pelvic infection 

2 The presence of septic pulmonary infarcts may be the first indication 
of the need to search for a septic thrombotic process m the venous system 

3 In appropriate cases it is important to ligate the veins through which 
the infected emboli enter the blood stream 
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meningococcic meningitis- report on 

165 CASES ' 

By Andrew H Meyer, Oakland, Cahforma 

During tlie period from July 1942 through May 1944, 165 cases of 
meningococcic meningitis were seen at the Highland- Alameda County Hos- 
pital As this IS a relatively large series, it was decided to report the group, 
especially since the mortality in the proved cases was 4 per cent 

Of these 165 cases, the spinal fluid showed meningococci on direct smear 
in 120 instances and positive cultures m an additional 30 instances, making 
a total of 150 cases m which the etiology was proved The additional 15 
cases were included because puiulent spinal fluid was demonstrated, and they 
occurred during epidemic periods of meningococcic meningitis Excluding 
these 15 unproved cases, the mortality rate for the series was 4 per cent 
Including all cases, the mortality rate was 5 3 per cent 

The case and mortality distribution by age was as follows 


Age 

Cases 

Deaths 

Mortality 

0-1 year 

14 

1 

7 1% 

1-5 years 

27 

2 

n% 

6-20 years 

41 

2 

, 4 8% 

21-40 years 

50 

0 

' 0 0% 

41-60 years 

30 

2 

6 7% 

61-80 years 

3 

2 

Total 

165 

9 

5 3% 


In analyzing the causes of death, it was found that six of the nine deaths 
occurred in the first 24 hours of hospitalization, two of these clinically being' 
Waterhouse-Friderichsen syndromes One death resulted from undue delay 
in diagnosis, and only two deaths occurred after adequate treatment 

Petechiae were found m 32 7 per cent of the cases This is considerably 
less than in most military senes leported, and probably indicates that the 
cases were seen at a later stage of the disease 

T HERAPy 

In adults, 5 grams of sodium sulfadiazine in one liter of ph)'siological 
saline were administered intravenously and m most instances this was fol- 
lowed by 1 gram orally every four hours It was only occasionally neces- 
sary to give subsequent doses of sulfadiazine parenterally, as the Levine 
tube proved to ,be an effective instrument for the administration of medica- 
tion and fluids during coma A fluid intake of at least 3 liters a day was 

* Received for publication July 19, 1944 
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maintained, and sodium bicarbonate was given to promote alkalinity of the 
urine 

In children, an initial sulfadiazine dosage of 0 1 gram per kilo was ad- 
ministeied pareuterally followed by oral doses calculated on a basis of 0 2 
gram pei kilo 

In all instances an effort was made to maintain a sulfadiazine blood level 
of approximately 10 mg per 100 c c The initial sulfadiazine blood levels 
which were determined at the end of 24 hours of treatment averaged 14 8 
mg per 100 cc for 130 patients, and 95 subsequent determinations aver- 
aged 9 8 mg per 100 c c Sulfadiazine could usually be discontinued on the 
ninth day of treatment 

In the 165 cases, microscopic hematuria occuried in nine instances and 
gross hematuiia only once No other drug reactions were encountered 

We feel that meningococcus antitoxin has a definite place in the treat- 
ment of the patient who fails to respond to sulfadiazine in 24 hours, or who 
on entry gives evidence of an overwhelming infection Meningococcus 
antitoxin was used m 39, or 23 6 per cent of the cases In the age group 
below 10 years, antitoxin was used in 32 8 per cent In this age group, the 
average total dose was 20,000 units, the largest dose being 80,000 units 
In the age group above 10 years, the average total dose was 50,000 units, 
the largest being 120,000 units The antitoxin was given in a single dose, 
one half intravenously and the remainder intramuscularly No serious re- , 
actions were encountered although eight cases developed urticaria 

In certain instances repeated lumbar punctures w'^ere done to relieve in- 
creased intracranial pressure The indications w^ere Biot type of respira- 
tion, undue restlessness aftei mild sedation and bladder catheterization, and 
severe headache after mild analgesics had failed to give relief We believe 
that lumbar puncture, with relief of increased intracranial piessure may in 
the occasional case be a valuable therapeutic adjunct and even a life saving 
measure 

The following- sequelae were encountered ( 1 ) relapse, with subsequent 
recovery m a three year old child who had been discharged two weeks 
previously, (2) ulceration of massive purpura in a patient who had no ob- 
tainable blood pressure on entry and a blood pressure which never exceeded 
70 mm Hg systolic and 40 mm diastolic for the ensuing 24 hours and who 
eventually recovered , ( 3 ) complete quadriplegia and respiratory paralysis 
which was successfully treated with a respirator and repeated lumbar punc- 
tures, (4) ptosis of the right eye and unilateral optic atrophy, (5) two in- 
stances of purulent effusions into knee joints, both of which w^ere sterile on 
culture and subsequently recovered without drainage, (6) two instances of 
questionable hydrocephalus m infants, (/) one purulent pleural effusion 
which was sterile on cultures and cleared without drainage, and (8) hemi- 
plegia in a 59 year old hypertensive who also developed thrombophlebitis of 
the deep calf veins 
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Summary 

One hundred and sixty-five cases of menmgococcic meningitis with nine 
deaths, or a mortality late of 5 3 per cent, have been presented Of ISO 
cases proved bactenologically, the mortality rate was 4 per cent 

Sulfadiazine was the mam therapeutic weapon, but meningococcus anti- 
toxin and repeated lumbar punctui es to relieve increased intracranial pi essure 
were valuable adjuncts m certain instances Sequelae and causes of death 
have been briefly discussed 



INFECTIOUS MONONUCLEOSIS, A STUDY OF 

96 CASES ’ 


By Joseph H Press, M D , Edmund L. Shlevin, M D , and Albert 
P Rosen, M D , Biooklyn, New York 

Tpie study presented in this paper was undertaken for the purpose of 
evaluating the clinical and laboratory findings in infectious mononucleosis, 
and of attempting to clarify the criteria supporting the diagnosis of this 
condition This statistical analysis is based upon a series of 96 consecutive 
sporadic cases of infectious mononucleosis observed at the Jewish Hospital 
of Brooklyn over a 10 year period This is one of the largest senes of 
sporadic* cases of this disease to be reported Free reference will be made 
to the literature for purposes of compaiison and evaluation of our findings 
Definition Infectious mononucleosis is usually defined as an acute 
benign infection of unknown etiology characterized by irregular fever, 
swelling of the lymph glands, sore throat, splenomegaly, and lymphocytosis 
with the presence of abnoimal lymphocytes in the peripheral blood stream, 
the blood serum may contain antibodies against sheep erythrocytes m high 
titers 

Terminology The teim infectious mononucleosis is somewhat mislead- 
ing m that it suggests that the disease is diaracterized by tlie presence of 
monocytes in the blood However, it enjoys the widest usage of all names 
which have been employed in referring to tins disease Downey and Mc- 
Kinlay,^ in 1923, suggested “acute lymphadenosis with lymphocytosis” as a 
fitting name for this clinical entity The obj'ection was raised that this title 
failed to indicate the benign nature of this condition as distinguished from 
the fatal outcome of acute lymphoblastic leukemia, another acute lymph- 
adenosis To obviate tins objection, it has been suggested that the disease 
be called “acute benign lymphadenosis ” Monocytic angina, lymphocytic 
angina, and lymphatic reaction also have been used in referring to this con- 
dition Glandular fever is a frequently employed term, especially when 
referring to an epidemic form which occurs in children 

Historical The first description of this disease to appear in the literature 
is credited to Emil Pfeiffer - who, in 1889, under the title of “Drusenfieber,” 
called attention to a symptom-complex occurring m children, which he 
considered to be infectious and of epidemic nature He was impressed by 
the swelling of the lymph glands along the posterior border of the sterno- 
mastoid muscles, by failure of the glands to suppurate, the splenomegaly, 
hepatomegaly/ and the favorable course He also noted an associated catar- • 
rlial reddening of the fauces He pointed out that the fever declined after 

♦Received for publication May 29, 1944 t , tt . ^ 
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several days, but glandulai enlargement remained foi a relatively long time 
Filatow,® four years before Pfeiffer’s work appeared, described cases of 
acute enlargement of the cervical lympli nodes without associated inflam- 
matory changes in the mouth, nose, or pharynx 

West,'‘ in 1896, submitted the first report of glandular fever fo appeal 
in the American literature, m which he described a large epidemic in Ohio 
of three years’ duration 

Isolated reports of glandular enlargement and lymphocytosis which were 
mistaken for acute leukemia were made by Turk,** Hall,® and others ^ 

In 1918 Deussing,® during an epidemic of diphtheria, separated several 
cases which differed from the others m that there was cervical lymphadeno- 
pathy as well as a generalized lymphadenitis with enlargement of the liver 
and spleen There was a leukocytosis and marked lymphocytosis in the 
peripheral blood These findings were noted in addition to the inflammatory 
lesions in the throat 

Sprunt and Evans,® in 1920, were the first to use the term “infectious 
mononucleosis” instead of “glandular fever” or “Pfeiffer’s disease ” They 
stressed the benign nature of this infection, reporting a senes of six cases in 
young adults with fever, generali^zed lymphadenopathy, palpable spleen, 
and leukocytosis with lymphocytosis They noted that the lymphocytes in 
the peripheral blood were bizarre m appearance, giving quite a varied blood 
picture 

Tidy and Morley,^® in 1921, described an epidemic of glandular fever 
associated with lymphocytosis They suggested that cases described earlier 
as acute leukemias with recovery were really examples of infectious mono- 
nucleosis They also contended that infectious mononucleosis and glandular 
fever were one and the same disease 

An important contribution was made in 1932 when Paul and Bunnell 
discovered that blood serum of patients with the sporadic form of this dis- 
ease may contain antibodies against sheep erythrocytes in concentrations 
far above a normal titer 


Etiology 

1 Exahng factors The etiology of this disease has remained obscure 
since Its earliest clinical recognition It has come to be looked upon as a 
geneialized infection, presenting multiple and varied manifestations which 
represent a protective reaction against some unknown offending agent 
Whether the latter is viral, bacterial, or protozoan has never been conclu- 
sively established, although much has been written on th'is particular phase 
of the disease Staphylococci, streptococci, the spirilla and fusiform 

bacilh of Vincent, the Bactenum monocytogenes hominis, and a protozoon. 
Toxoplasma, have been suggested as the etiologic agents but none of these 
has been proved as such 

A great deal has been written concerning the relationship of infectious 
mononucleosis to leukemia, syphilis, rubeola and influenza ' Here again. 
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however, theie is no conclusive proof that the association of infectious 
mononucleosis with these diseases indicates anything more than a coin- 
cidence 


2 P) edisposing facto) s 

a Age Children and young adults aie affected for the most part In- 
volvement of individuals above 40 yeais of age is infrequent However, 
any age group may be aftected Cases of infants as young as seven months 
of age, as well as adults up to the age of 70, have been reported lo 

the authors’ series the age vaiied from 1 to 61 years The distribution of 
the cases according to age gioups is giaphically repiesented in figure 1 


No of eves 
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Fig 1 Age groups 

Of the 96 cases studied, 83 (86 5 per cent) were between 1 and 30 years 
of age, 30 of these (31 per cent) were in the 21 to 25 year age group 6^ 
(64 5 per rent)- were between 11 and 30 In Bernsteins - series of 65 

eases, the age «« f^h.fsenrofsi ?aserfoundle"age limits to 

Ts aSd 4™ years, approximately 85 per cent falling into the 11 to 30 year 
group Conttary to Paul's findings that only rarely was the disease ob- 
ferved on tlie pediatric service, a substantial number of the authors cases 

(22 per cent) fell into the 1 to 10 year group 

b Ses Most authors have reported males to be somewhat more su - 
ceptible to the disease than females, usually m the ratio of 3 2 - ■ In our 
senes this was confirmed, 54 males compared to 42 females being affected, 

roughly a ratio of 5 4 j i a. a. to 

c Race All of the cases herein repoited occurred in white patients 

This finding IS in complete agreement with the previous Jiterature Only 
one instance of involvement of a negro has been reported It is fe t a 
this IS not explained by a racial predilection to the disease Rather, it is 
- probably due to the fact that hospitalization is not as accessible to colored 
people as it is to whites In addition, their lower economic status often pre- 
cludes an interruption in carrying out their occupational duties T ere 
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fore. It IS probable that most cases of this disease occurring m the colored 
race are^ passed over as mild upper respiiatory infections and the true nature 
of the illness is never established 

d Occupation, The authors have found no piedilection foi any par- 
ticular occupation Our findings are listed in table 1 


Table I 


Students 
Salespeople 
Office workers 
Infants 
Housewives 

Physicians, nurses, medical student 

Lawyers 

Unemployed 

Chauffers 

Teacher 

Writer 

Shipfitter 

Governess 

Peddler 

Mechanical Engineer 

Tailor 

Soldier 


33 

13 

12 

8 

6 

5 

4 

4 

3 

1 

1 

1 

. 1 

1 

1 

1 

1 


Early reports®’*" stressed the high frequency of occunence of this disease 
in individuals who were associated with hospital work, i e , physicians, nurses, 
medical students and laboratory workers Our findings, as well as those of 
others,*®’ *® do not support this contention It is felt that this impression 
arose because of the relatively easy accessibility of blood and serology studies 
to hospital workers 

e Season The seasonal distribution of the case studies of the authors 
IS illustrated in table 2 


Table II 


Season 


No of Cases 


Per Cent of Total 


Spring 

Winter 

Summer 

Fall 


33 

34 3 

25 

26 0 

22 

23 0 

16 

16 7 


These findings differ somewhat from those in the study reported by Bern- 
stein *® on 65 sporadic cases Most of his cases (36 per cent) occurred m 
the fall season whereas only l4 per cent occurred in the spring These sta- 
tistics refer only to sporadic cases Most epidemics of infectious mono- 
nucleosis have been reported as occurring in the spring *®’ and fall 
Epidemics are rare in summer ^ 

Pathology No autopsy material was available in our senes because of 
the benign nature of the disease Biopsy material, likewise, was unavailable 
since the diagnosis could be made by hematological and serological studies 
However, Longcope,®" Downey and Stasney,"® Pratt,®" and others,®"’ ®*’ "" 
have made detailed studies of the pathological changes encountered 'm this 
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disease Grossly, the lymph nodes are described as being soft and spongy 
and the cut suiface gray and granulai The outstanding features stressed 
by the above investigators .on histological examination are hyperplasia of 
general and sinus reticulum, nodular foci of rounded reticulum cells, hyper^ 
plasia of follicles and germ centers in early cases and absence.^of follicles 
and germ centers m advanced cases Dense areas of small lymphocytes and 
looser areas m which the lymphocytes vary in size and structure are seen 
Large lymphocytes with pale nuclei and basophilic lymphocytes with lobulated 
nuclei in looser areas and sinuses are present There is more or less oblitera- 
tion of structure depending upon the degree of involvement However, the 
aichitecture of the gland usually remains discernible The same abnormal 
lymphocytes appearing in the peripheral blood stream may be seen m tlie 
glands 

Clinical Pictnie Tidy"” has classified this disease into three types de- 
pending upon the predominant clinical picture, as follows ( 1 ) The glandular 
or Pfeitfer’s type, occurring especially m children, in which the lymph node 
enlargement is the predominant feature (2) The angmose type (mono- 
cytic angina) This clinical picture has often been confused with diphtheria 
After a prodromal period of from one to three weeks, marked by increasing 
pyrexia and malaise, the throat becomes sore and a diphtheritic-like mem- 
brane forms on or near the tonsils and may persist for many days (3) The 
febrile type This is the most common type affecting adults The onset is 
sudden with fever, headache and malaise A macular or papular rash may 
then appear and not infrequently spots develop in crops The glands may 
not become enlarged until two or three weeks after the onset of illness The 
fever is of no characteristic type, is usually irregular, and persists for from 
one to three weeks 

Although most cases can be fitted into the above classification, the latter 
frequently proves inadequate because of the protean manifestations of this 
condition Other workers ”” have suggested a grouping dependent upon 
the individual sets of lymph nodes involved, emphasizing the tlioracic, ab- 
dominal, and inguinal types of infectious mononucleosis 

The authors agree with the conception of infectious mononucleosis as a 
generalized infection in which the most characteristic feature at some time 
in the course of the disease is an increase in the mononuclear elements of the 
blood “ The further clinical features may then be considered and their 
relative importance evaluated 

As stated above, the clinical features of the disease are multiple In 
addition, they may vary markedly in intensity Indeed, individuals may 
be so mildly affected that the disease completely escapes clinical recognition 
On the other hand, the patient may be so severely affected as to require many 
weeks of bed lest before recovery 

There are no accurate data as to the length of the incubation period It 
has been reported variously as being from 1 to 28 days However, 
the most nearly correct figure is considered to be about 1 1 days Sus- 
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ceptibility to this disease is regaided as almost universal, but the degiee of 
infectivity is not considered high Epidemics have occurred especially in 
schools 

The type of onset varies widely It may be sudden or gradual The 
patient may present no complaints whatsoevei and, indeed, the disease may 
go unrecognized through its entiie course More frequently, however, the 
onset resembles that of most acute infections with complaints of fever, 
headache, malaise, weakness, sore throat, chills, swollen lymph glands and 
gastrointestinal complaints These may be mild or extremely severe with 
marked associated prostration 

Of the 96 cases of this series, the frequency of presenting symptoms is 
classified in table 3 


Fever 
Headache 
Malaise 
Sore throat 

Chills or chilly sensations 
Weakness 

Swollen neck glands 
Rash 

Abdominal pain 
Nausea 

Muscle aches and pains 

Cough 

Anorexia 

Rhinitis 

Vomiting 

Constipation 

Stiff neck 

Jaundice 


Table III 


94 Diarrhea 4 

34 Burning of eyes 3 

33 Joint pains 3 

30 Epistavis 2 

27 Sore gums 2 

22 Pruritus 2 

19 Drowsiness 2 

16 Orbital pain- 2 

14 Chest pain 2 

13 Earache 2 

11 Swollen inguinal glands , 2 

10 Dysphagia ' 1 

9 Dizziness 1 

6 Bleeding gums 1 

6 Convulsions 1 

S Hematuria 1 

5 Painful axillary node 1 

5 Puffy eyes 1 


There were 36 subjective complaints presented in the 96 cases The 
most frequent were fever (98 per cent), headache (35 4 per cent), malaise 
(34 3 per cent), sore throat (31 2 per cent), and chills or chilly sensations 
(28 1 per cent) These findings agree with those of most observers The 
wide diversity of presenting complaints further testifies to the inadvisability 
of rigidly classifying this disease into types or groups 

A consideration of the essential physical findings in the present series of 
cases follows 


1 Till oat involvement 66 cases (68 7 per cent) presented evidence of 
throat involvement Only 30 of these had subjective complaints of sore 
throat The findings varied from a diffuse reddening of the pharynx to a 
typical follicular tonsillitis No instances, of ulcerative or membranbus 
pharyngitis were encountei^d Bernstein,^® on the other hand, found ulcera- 
tive lesions of the pharynx in 19 per cent of his cases and membranous 
pharyngitis in 7 per cent However, the frequency of throat involvement in 
tins study compares favorably with that of McKinlay (78 per cent) and 
with that of Bernstein^® (77 per cent) No complicating Vincent’s stoma- 
titis was encountered m our entire series 
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2 Glandulai involvement 76 cases (79 pei cent) exhibited glandular 
enlargement Of these, 22 patients offered complaints of swollen lymph 
nodes on admission The frequency of involvement of groups of lymph 
nodes was as follows 


Cervical 

Axillary 

Inguinal 

Epitrochlear 

Mediastinal 


72 cases 
28 cases 
28 cases 
9 cases 
3 cases 


Thirty-seven of the 76 cases with lymph node enlargement had involvement 
of two or moie groups of nodes The lemainder had involvement of iso- 
lated groups as follows 


Cervical 

Axillary 

Inguinal 


37 cases 
1 case 
1 case 


In most cases the lymph node enlargement appeals m the first few days 
of the disease Less frequently adenopathy becomes evident in the 

second and third weeks of illness A few isolated cases have been reported 
in which the glandular enlargement did not appear until after 25 days 

All or any group of glands may be involved but the cervical group is pre- 
eminently affected The glands are almost always discrete, occasionally in 
clumps, have a firm lubbery consistency and are usually only moderately 
tender Enlargement is larely symmetrical The glands vary in size from 
1 to 4 cm 

Axillary and inguinal nodes are less often involved than are the cervicals, 
but even the mediastinal and mesenteric groups may be involved, occasionally 
giving rise to pressuie symptoms The frequent complaints of abdominal 
pain in this disease are probably on the basis of mesenteric lymphadenitis 
3 Splenomegaly The frequency of this finding has varied greatly in 
different reports Davis found the incidence to be 11 pei cent m his 
senes Bernstein reports an incidence of 64 per cent Other workers 
found splenomegaly almost in all cases ill enough to be confined to bed 
Tidy considers at least 50 per cent to be the probable incidence of splenic 
enlargement m this condition 

In the present study, the spleen was palpably enlarged in 69 cases (71 9 
per cent) Of the remaining 27 cases, 20 demonstrated definite lymph- 
adenopathy The evaluation of the presence of splenic enlargement depends 
upon careful and repeated palpation It is felt by the authors that 50 per 
cent is a very low figure for the true incidence of this finding in infectious 
mononucleosis , 

Splenic enlargement, if present at all, was made out in practically all 
cases at the time of admission to the hospital which, m the majority of cases, 
was during the first week of illness Only occasional cases developed 
palpable spleens under observation during the second week The degree of 
enlargement was only moderate in almost all cases, reaching from 1 cm to 
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4 cm below the costal margin Two cases m the present senes demonstrated 
enlargement to 12 cm below the costal arch There have been rare instances 
m which the enlargement extended down to the level of the iliac crest 
Splenomegaly may persist for weeks or even months Baldridge et al 
reported the peisistence of demonstrable splenic enlargement in a patient 
seven years following the acute illness 

Enlargement of the spleen without apparent lymphadenopathy was ob- 
served m 13 of the cases (13 5 per cent) studied by the authors Absence 
of both splenomegaly and apparent lymph node enlargement was noted in 
seven cases (7 3 per cent) However, the possibility of lymphadenopathy in 
this group of 20 cases has not been excluded since the mesenteric, mediastinal, 
and other nodes not accessible to the tactile and visual senses may have been 
involved here Tidy,^® indeed, has stated that infectious mononucleosis with- 
out any glandular enlargement whatsoever is rare 

4 Hepatomegaly Here again, as in the problem of splenomegaly, reports 
of the frequency of this finding vary widely Gooding found an incidence 
of 3 7 per cent in his series of 27 cases Davis,^® on the other hand, reported 
an incidence of 100 per cent The authors found 26 cases (27 per cent) 
with hepatomegaly in the present study Of these, all but two had asso- 
ciated splenic enlaigement Five of the 26 cases with hepatic enlargement 
had no apparent associated lymphadenopathy, four of these had palpable 
spleens Therefore, one of the 26 cases with hepatomegaly had neither 
splenomegaly nor apparent lymphadenopathy 

5 Rash Various types of cutaneous eruptions have been reported as 
occurring in this disease Morbilliform, scarlatiniform, urticarial, vesicular, 
purpuric, petechial, typhoid-like, typhus-like, and other types have been 
described 

Paul found cutaneous manifestations m 10 per cent of his cases The 
authors found 18 7 per cent with skin lesions These were present on ad- 
mission to the hospital in practically all cases, appearing during the first few 
days of illness and usually lasting from one to six days The majority of 
lesions observed were morbilliform in type, but urticarial, petechial, vesicular, 
and purpuric eruptions were also noted Not infrequently combinations of 
these lesions were present 

6 Jaundice Jaundice was observed in five cases (5 2 per cent) Bern- 
stein noted this finding in 1 6 per cent of his series All five of our cases 
were of the obstructn e type, four being associated with hepatic enlargement 
The highest icteius index observed was 164 In all cases the icterus cleared 
gradually, signs of improvement appearing m the second week of the disease 
Four of the cases involved demonstrated associated glandular enlargement 

De Vries has suggested the following classification of jaundice occur- 
1 mg m infectious mononucleosis Type 1, in which jaundice is the first symp- 
tom and is followed after a variable period by glandular enlargement Type 
11, 111 which the jaundice appears along with glandular enlargement Four 
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of our five cases belonged to this gioup Type III, m which jaundice occurs 
without apparent lymphadenopathy One of our cases fell into this category 

The pathogenesis of the icterus occurring in the course of infectious 
mononucleosis has remained an unsettled problem Whether it is due to 
glandulai obstruction along the biliary tract or to an actual hepatitis is still 
the subject of much discussion Morrison and Samwick reported the 
presence of defective maturation of the red blood cell elements in the bone 
marrow of patients with infectious mononucleosis, suggesting a deficiency of ^ 
erythrocyte maturation factor This lack of the anti-anemic principle could 
be e>..plained by defective absorption, storage, or utilization of same The 
presence of jaundice, together with the above finding, draws attention to the 
liver as the site of altered physiology Accordingly, therefore, Morrison 
has suggested that the cause of jaundice in infectious mononucleosis may pos- 
sibly be attributed to liver damage, either on a' toxic or infectious basis 
Further work, however, remains to be done before the pathogenesis of this 
finding becomes clear 

The significant laboratory findings in infectious mononucleosis are hema- 
tological and serological in nature 

1 Hematological findwgs Leukopenia has been reported as a frequent 
observation m the early stages of this illness Paul observed this feature 
in approximately 50 per cent of his senes of 51 cases during the first week of 
the disease, the lowest count recorded being 2,000 white cells per cu mm 
Bernstein found the incidence of leukopenia in his study to be 10 8 per cent 
A white blood count as low as 1,500 per cu mm has been reported m the 
literature In the present study leukopenia was observed m 38 cases (39 6 
per cent), all occurring during the first week of illness The lowest white 
count noted was 2,200 per cu mm In practically all of these patients the 
total white cell count returned to normal or above in the second week of the 
disease This sequence of events has been reported previously"® It has 
been suggested that the oral lesions frequently seen in infectious mono- 
nucleosis may be related to the granulocytopenia so often observed at t e 
onset of tile disease 

Of the 58 cases (60 4 per cent) without leukopenia during the first week, 
practically all demonstrated leukocytosis However, the highest white blood 
cell counts recorded were usually noted during the second week The vast 
majority of patients had white counts varying between 10,000 and 20,000 
per cu mm Only 10 patients (10 4 per cent) had counts above 20,000 per 
cu mm Of these, one had a count of 32,000 per cu mm and another had 
one as high as 43,000 per cu mm De Bruin and others report white 
counts as high as 63,000 per cu mm Only about 10 instances of counts 
over 40,000 per cu mm have been recorded m the literature Of these, 
three have occurred in adults The one case in our series with a count 
exceeding 40,000 per cp mm occurred m a 23 year old female 

Lymphocytosis has been found to be the most constant feature of the 
blood picture which is so characteristic of this disease process In the 
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present study 80 cases (83 3 pei cent) demonstrated lymphocytosis This 
finding was observed to be most marked during the second week of illness, 
but It ‘was also present m practically all of the cases to a lesser degree during 
the first week Roughly, the mciease m lymphocytes paralleled the degree of 
leukocytosis However, lymphocytosis was present to a significant extent 
even in most cases where leukopenia was observed at the onset In the dif- 
ferential white blood cell counts, the lymphocytes were found to constitute 
from 40 per cent to 90 per cent of the white cell elements, usually from 
60 per cent to 80 per cent Reports of 97 per cent lymphocytosis and higher 
have appeared in the literature ’’ Toward the end of the third week the 
total leukocyte count, as well as the differential white cell count, usually 
begins to return to normal However, the blood picture m a case reported 
by Farley maintained its characteristics for as long as six and one-half 
years following the original illness 

There has been much discussion concerning the chaiacter and nature of the 
mononuclear cells appearing in the blood stream in this disease It is 

felt by most authorities today that the specific cells which are responsible for 
the distinctive features of the peripheral blood smear m infectious mono- 
nucleosis belong to the lymphocyte series Gall,^® m his cytologic studies of 
this condition, came to the conclusion that these cells are atypical but rela- 
tively mature lymphocytes They characteristically vary m size, moi- 
phology, and staining properties The size varies from that of a small 
lymphocyte to that of a monocyte The cytoplasm is typically deeply 
basophilic although it may be light, it may be vacuolated, giving the cefi a 
foamy appearance Azurophilic granules are frequently present The 
nucleus may be round, oval, or indented and may occupy a portion or 
almost the entire cell It may be centrally or excentncally placed and char- 
acteristically stains deeply, the chromatin appearing m clumps Occa- 
sionally, fenestrations may be present, an appearance produced by actual 
holes pieicing the nucleus in various directions In the present series of 
cases studied 74 (77 per cent) showed the type 'of cells described above 

The red blood cell count remained essentially unaltered throughout the 
course of the disease in all of our cases This is in conformity with the 
findings of practically all other investigators in uncomplicated cases of in- 
fectious mononucleosis and is an important point in the differential diagnosis 
between this disease and acute leukemia 

The blood platelet count is usually within normal limits However, 
thrombocytopenia has been reported with or without an associated hemor- 
rhagic diathesis In the present series, only one patient exhibited a 
paucity of platelets with an associated bleeding tendency, this being a known 
case of idiopathic thrombocytopenic purpura for years preceding the episode 
of infectious mononucleosis 

A positive blood picture was presented by 92 of our patients (95 8 per 
cent) No abnoimahties were noted in the remaining four cases (4 2 per 
cent) One of these was observed from the early stages of the disease 
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through the entire course and presented splenomegaly with a strongly posi- 
tive Paul-Bunncll test The second case was seen after two weeks of illness 
with lymphadenopathy and a positive heterophile antibody test The third 
was admitted after three weeks of the disease and presented lymphadeno- 
pathy, splenomegaly, and a positive heteiophile antibody test The fourth 
case was observed for the first time m the tenth week of illness and pre- 
sented splenomegaly with a definitely positive Paul-Bunnell test 

2 Soological findings Reference has already been made to the very 
important contribution of Paul and Bunnell who demonstrated the presence 
of an unusual type of antibody m high concentration m the blood serum of 
patients with infectious mononucleosis This antibody has been called ap- 
propriately a heterophile antibody for reasons to be discussed below, and 
can be readily demonstrated as agglutinins against sheep red cells It can 
be differentiated easil}^ from sheep red cell agglutinins which are normally 
present in the blood serum m low dilutions and from other antibodies with 
similar characteristics by absorption tests These absorption tests 
can be performed without difficulty by the ordinary clinical laboratories . 

Although the real significance of the presence of this antibody in high 
titers m the blood serum of patients afflicted with this disease remains un- 
explained, the diagnostic value of this finding is widely recognized This 
laboratory aid has considerably facilitated the diagnosis of infectious mono- 
nucleosis 

Much has been written concerning the nature of the antibodies involved 
in this disease Forssman,®" in 1911, lecognized the non-spe- 

cificity of certain antigen-antibody reactions The understanding of the 
principles underlying these reactions is mandatoiy for the comprehension of 
the serologic phenomena encountered in infectious mononucleosis Hetero- 
phile antigens, when injected into certain animals, call forth the production 
of both specific and non-specific antibodies The latter are demonstrable by 
their reactions with antigens other than those involved in their production 
One such is the Forssman antigen which, when injected into rabbits or sero- 
logically similar animals, causes the production of hemolysins and agglutinins 
against sheep red cells 

Davidsohn applied the Forssman principle clinically in his study of the 
heterophile response in the blood serum of patients who had received horse 
serum injections The response obseived was the production of lysins and 
agglutinins for sheep red cells It was shortly thereafter that Paul and 
Bunnell, while studying heterophile antibody responses in various diseases, 
discovered a high titer of such antibodies in the blood serum of patients with 
infectious mononucleosis Normally sheep red cell agglutinins exist in the 
blood serum of most individuals, but seldom in a titer above 1 8 Follow- 
ing the injection of horse serum, the agglutinin titer may reach as high as 
1 64 or above The antibody normally observed in the blood serum, and 
that appearing after treatment with horse serum are of the Forssman type 
The antibody observed in infectious mononucleosis exhibits clear cut dif- 
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ferences from the above, readily brought out by the absorption tests referred 
to previously These latter are of gieat value m suspected cases of in- 
fectious mononucleosis where the heterophile antibody titer is low 

In a control study of sheep red cell agglutination titers on 46 hospital 
cases in which a diagnosis of infectious mononucleosis was not entertained, 
about 9 per cent had titers of'l 64 The remainder had titers below this 
level, m most cases 1 8 or 1 16 In our study, therefore, titers of 1 128 
or above were considered positive Paul-Bunnell tests 

In the present series reported 64 cases (71 1 per cent) of the 90 in 
which the test was performed had sheep cell agglutinin titers of 1 128 or 
above Two cases had titers as high as 1 8,000 The titer was not re- 
lated to the severity of the disease or to the degiee of lymphocytosis Paul 
reported positive tests m 90 per cent of his senes and Bernstein found an 
incidence of 92 per cent Erf,“® however, noted positive reactions in only 
40 per cent of his cases Other investigators®® observed positive results 
in half of their cases Davidsohn,®^ indeed, feels that the term seronegative 
might have to be employed in referring to many cases of infectious mono- 
nucleosis Further work on the agglutinin absorption tests m cases with 
low titers may reduce the need for the use of this term At the present time, 
however, it is fair to conclude that m the presence of a characteristic clinical 
and hematological picture, a negative Paul-Bunnell test does not preclude 
the diagnosis of infectious mononucleosis 

Regarding the time of appearance of a positive heteroplnle antibody test 
in this disease, experiences differ somewhat among various investigators 
Paul found low titei s in the first week of the illness with the highest titers 
appearing during the second and third weeks Bernstein observed that 
the test was positive when first performed almost without exception, in cases 
where it became positive at all, most cases being seen in the first week of the 
illness He feels that the test should be repeated for a month following the 
onset of illness in cases with negative results Table 4 illustrates the time 
of appearance of positive Paul-Bunnell tests in the study of our cases 


Table IV 


stage of 
illness 

1st week 
2nd week 
3rd week 
4th week 
5th week 
6th week 
10th week 
12th week 


No of cases with positite Paul Bunnell tests 
Tested for Became positite under 

1st time obsertation Total 


17 

17 

10 

4 

1 

1 

1 


7 

3 

1 


1 

1 


Total = 


17 
24 
13 
5 
1 
1 
2 
1 

64 cases 


92 1% 


7 9% 


It can be seen from the table that 59 of the 64 cases (92 1 per cent) with 
positive Paul-Bunnell tests were positive during the first four weeks of the 
disease Only one case was obser\ed to develop a positive reaction during 



558 JOSEPH H PRESS, EDMUND L SIILEVIN, AND ALBERT P ROSEN 


the fourth week, preceding studies having yielded titers wjthin normal limits 
It is worthwhile noting, however, that one case developed a positive reac- 
tion during the tenth and another during the twelfth weeks of the illness 
Table 5 demonstrates the correlation between the blood picture and the 
heterophile antibody tests m oui seiies of cases 

Tabld V 

% cases with positive % cases with ncgatiic 
blood picture ' blood picture 

Positive Paul-Bunnell test ‘ 66 9 4 2 

Negative Paul-Bunnell test 28 9 — 

Insufficient work has been done regarding the duration of the elevated 
sheep cell agglutinin titer found m the blood serum of patients with in- 
fectious mononucleosis Davidsohn reported an average duration of 56 
days in 10 cases, with extremes of 26 to 114 days after the onset of illness 
In one of our cases the elevated titer disappeared two weeks after the onset 
of the disease, and m two cases the return to a normal level occurred three 
weeks after the onset Practically all otiier cases were ^clinically improved 
and discharged before return of the agglutinin titer to normal limits Bern- 
stein^® found the usual duration of elevated agglutinins to be four to five 
months 

The occurrence of positive Paul-Bunnell reactions m conditions other 
than infectious mononucleosis is quite rare aside from the increased titer of 
sheep cell antibodies observed in individuals treated with horse serum, a 
strong fact in support of the diagnostic value of the test 

Since 1928 it has been observed lepeatedly that temporarily positive 
serologic reactions for syphilis may occur during the course of infectious 
mononucleosis ®® ®®' ®" In a series of 70 cases studied by the authors 

with Kline and Wasseimann tests done repeatedly in most instances, no 
transient falsely positive serologic reactions were encountered PauP® 
noted an incidence of 8 per cent Another investigator ®" found temporarily 
positive reactions in 18 per cent In a study in which samples of sera were 
tested for from one to three months after the acute disease, Asahina ®® 
found positive Wassermann reactions m about 40 per cent When present, 
the duration of the positive reaction is brief, usually lasting only a few days 
This factor may be responsible for the failure to demonstrate positive 
serology m many cases Kalin,®® however, reports a positive reaction lasting 
as long as three months 

The relationship between the sheep ceil antibodies and the falsely positive 
serologic reactions for syphilis which occur in this disease has been studied 
rather intensively It has been shown quite conclusively that the antibodies 
concerned in the Paul-Bunnell test on the one hand and in the Wassermann 
reaction on the other, are unrelated 

Falsely positive Widal reactions have been observed ®^’ ■® in this disease 
in addition to the previously described unusual serologic changes Three 
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such instances were encountered in our present series In two of these, 
typhoid H agglutinins developed in titers up to 1 160, and in the thud a 
titer of 1 320 was observed In each case the highest titer occuired at the 
time* of greatest positivity of the Paul-Bunnell reaction and promptly fell 
within two to three weeks 

Chmcal Couue The fever was irregular, varying between 100° and 
106° F , usually between 100° and 103° F , with a tendency toward late 
afternoon and evening rises The return of the temperature to normal was 
by lysis The duration of the fever is illustrated in figure 2 The mean 


No of cases 



Fig 2 Duration of fever in days 


duration of fever was 17 days, with extremes of three to 84 days In 76 6 
per cent of our series the febrile course lasted from six to 25 days There 
was a sharp decline in the incidence of fever after the twenty-fifth day of 
illness These findings agree with those of previous investigators 
Two of our cases were completely afebrile throughout the course of the 
disease This is a very unusual feature, but Tidy and Morley reported a 
similar finding in 1921 " 

Subjective complaints of headache, malaise, sore throat, chills or chilly 
sensations, weakness, abdominal pain, gastrointestinal disturbance and 
muscle aches and pains were frequent during the period of hospitalization, 
but disappeared after two to four weeks in practically all cases Frequently, 
however, marked debility was observed to persist for a long period follow- 
ing an attack of infectious mononucleosis 

Relapses and septic complications may prolong the course of illness for 
many weeks Recrudescences have also been noted not infrequently 
Diffoenhal Diagnosis The protean manifestations of infectious mono- 
nucleosis frequently cause it to simulate a multitude of other clinical entities 
Acute leukemia is one of the foremost conditions requiring differentiation 
Absence of red blood cell changes, normal platelet count and absence of 
immature leukocytes militate against a diagnosis of leukemia In addition, 
the Paul-Bunnell test is of great aid in doubtful cases Granulocytopenia 
may also be confused with infectious mononucleosis, especially during the 
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early stages The absence of mucous membiane ulcerations, as well as the 
benign course favors the diagnosis of infectious mononucleosis The 
heterophile antibody test here also is of help Diphtheria, Vincent’s angina, 
Hodgkin’s disease, tonsillitis, scarlet fever, typhoid fever, malaria, tu- 
berculous adenitis, undulant fever and cential nervous system infections may 
at times be mistaken for this disease, but hematological and serological 
studies should settle the issue 

Summary and Conclusions 

1 A study of the findings in 96 consecutive sporadic cases of infectious 
mononucleosis has been presented 

2 The clinical and laboratory features m this series of cases wefe 
analyzed and compared with those of other investigators m an attempt to 
elucidate the diagnostic criteria for this condition 

3 The diagnosis of infectious mononucleosis is in order in the presence 
of a suspected clinical picture when the hematological findings are positive 
The blood smear has been the most constant and characteristic single labora- 
tory feature in the recognition of this disease 

4 A positive Paul-Bunnell test is strongly confirmatory, but its absence 
does not preclude the diagnosis Only occasionally is this test positive and 
the blood picture unrevealing in a patient presenting the characteristic 
clinical features of this disease It is sometimes necessary to repeat this 
test before a positive reaction develops 

5 Because of the extreme diversity of manifestations presented, the 
diagnosis may go unrecognized unless the disease is borne in mind and appro- 
priate laboratory procedures earned out 
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PHLEGMONOUS GASTRITIS AS A MANIFESTATION 

OF SEPSIS'* 

By L J Sachs, M D , and Alpred Angrist, M D , 

Jamaica, Long Island, N Y 

Historical Data 

Phlegmonous gastritis has been known for many centuries Galen 
described symptoms that point to an “abscess or a phlegmonous or ery- 
sipelatous tumor of the stomach ” Several physicians of the Middle Ages, 
for instance Avicenna,^ Balescon de Tarente,^ Piso,^ and others, dealt with 
this subject The first case report was written in 1594 by Forestus ^ His 
diagnosis was made clinically Since the patient recovered, we have no 
proof that the diagnosis was correct In 1695 Sand ^ published the first 
case where the clinical diagnosis was confirmed at autopsy Since then, 
reports have been more frequent In 1919, Sundberg ^ was able to collect 
213 cases of this disease by careful and extensive studies of the past and 
contemporary literature In 1927, Gerster^ accumulated another 47 pub- 
lications including five reports of his own Konjetzny * reviewed the subject 
formally in 1928 In 1938 Eliason and Wright * mention 276 cases, includ- 
ing two of their own and 29 collected reports Since then, approximately a 
dozen additional presentations of case reports have appeared 

Case Reports 

Case 1 S T , a colored female, 23 years old, who worked as a nursemaid, was 
admitted November 23, 1941 and died December 5, 1941 There was no history 
of abuse of alcohol or previous illness She was admitted for severe headache of two 
days’ duration, pain m back of neck radiating to lumbar region and anteriorly to 
abdomen (not localized to any quadrant of the abdomen) She complained of 
anorexia, and weakness for the preceding few days, but no nausea or vomiting 
Physical examination was negative except for soft apical systolic murmur and slight 
injection of the pharynx 

The temperature on the day of admission was 106° F , pulse 105 per minute, the 
blood pressure 110 mm Hg systolic and 70 mm diastolic Urinalysis showed 1 plus 
albumin (patient was menstruating) Blood study revealed 3,400 white cells, the 
differential count showed 56 per cent polymorphonuclears, 3 per cent staff forms, and 
41 per cent lymphocytes, the red cell count was 3,870,000 cells, the hemoglobin 84 
per cent (Sahli) All serological tests were negative, all chemical determinations 
were within normal limits The gastric juice was not examined Throat cultures 
yielded Staphylococcus aureus hcmolyhcus, SU cptococcus hemolyticus The blood 
cultures on two separate occasions, i e , three days after admission and just before 
- death, were sterile A flat plate on December 3, 1941 (two days before death) 
revealed marked gaseous distention (figure A) of the stomach 

*Recened for publication May 16, 1944 

^ ^rom the Department of Pathology, Queens General Hospital, Jamaica, Long Island, 
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Comse On the day after admission, whitish exudate with follicles on the left 
tonsil were noted There was slight injection of the posterior aspect of the drum 
The temperature ranged between 101° and 103° F for the first 10 days, and tien 
between 103° and 105° for the next five days The patient’s condition became pro- 
gressively worse She became incontinent, drowsy, and finally comatose She ^died 
on the fourteenth hospital day, with a terminal temperature elevation of 108 
She vomited twice on the day before death The vomitus is described in the nurses 
notes as a green fluid (The patient received sulfapyndine during the last two days 

of her illness ) r n rru 

At autopsy the pertinent description of the stomach was as follows The 
stomach (figure 1) was dilated On inspection some firmly adherent, yellowish sheets 



Fig 1 (Case 1 ) Gross appearance of the stomach showing the wall thickened by 
edema and exudate Mucosal folds are prominent Note the absence of involvement of 
the esophagus and of the duodenum 


of exudate were present over the lesser curvature near the cardiac end The stomach 
wall nas greatly thickened and edematous, especially in the region of the cardia On 
section it measured almost 2 centimeters in thickness at these points The rugal folds 
were noted to be well preserved, although much coarser and more rounded than ordi- 
narily noted The mucosa was dull and granular with areas of congestion scattered 
in \anous portions, especiallj near the cardiac end On inspection of the sectioned 
wall, there was noted a uniform, thick, yellow layer, quite soft, which extended from 
just beneath the mucosa down to the external muscle coat No distinguishing char- 
acteristics could be discerned in this area, and this process, although diffusely involv- 
ing the entire stomach wall from the cardiac opening to the pylorus, diminished in 
intensity and extent of the involvement as the pylorus was approached 

The duodenum and esophagus showed no le§ion grossly 

The microscopic appearance of the stomach was as follows The mucosa was 
intact without ulceration There was a moderate amount of inflammatory infiltra- 
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Fig la (above) {Case 1) H P microphotograph -Submucosa showing edema, 
fibrinous exudate, polymorphonuclear cell infiltration and labilized histiocytes 

Fig lb (below) {Case 1) L P microphotograph Muscular coat showing com- 
pact exudate, mainly polymorphonuclear in character Note abscess areas 
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tion and marked congestion The subviucosa (figure la) showed diffuse edema and 
fibrinous exudate There was extensive inflammatory infiltration, lymphangitis, and 
venous thrombosis In the mnsadat coat (figure lb) the exudate was more compact 
Abscess-hke areas were apparently more marked than in the submucosa The absence 
of edema may account for this appearance There was marked lymphangitis The 
SC) osa was edematous with a moderate number of inflammatory cells and some in- 
volvement of lymphatics 

The inflammatory cells of the mucosa were mainly lymphocytes The exudate 
in the submucosa consisted mainly of polymorphonuclear cells and many labilized 
histiocytes The same was true for the muscular and the serosal infiltration except 
that the polymorphonuclears appeared more numerous in the muscular coat 

The other pertinent anatomical findings were early peritonitis and left pleural 
and pericardial effusion, probably inflammatory in nature In addition, acute hyper- 
plastic splenitis was present 

The postmortem cultures of the peritoneum showed B colt, and the left pleura 
showed B colt, B pyocyanens and Sti eptococcus non-hemolyttais No bacteria 
could be demonstrated m a histological section by Giemsa stain 

The final anatomical diagnoses were as follows 1 Diffuse phlegmonous gastritis, 
with (2) extension to duodenum 3 Early peritonitis 4 Pleural effusion, left 
5 Pericardial effusion 6 Acute hyperplastic splenitis 7 Serous hepatitis 

Disctisston of Case 1 The history and physical examination in this 
case offer little or nothing to suggest the diagnosis of diffuse phlegmonous 
gastritis The pain in the abdomen at the time of admission ( 12 days before 
death), which is described as “radiating from neck to lumbar region and 
abdomen,” has no obvious connection with the stomach ailment We be- 
lieve that the phlegmonous gastritis appeared later Whether tlie vomiting 
one day before death was linked to the gastric lesion is open to doubt, since 
the patient had received sulfapyndine at this time 

The stomach at autopsy presented the usual picture of diffuse phleg- 
monous gastritis (figure 1) The extension of the phlegmon to the proximal 
part of the duodenum is noteworthy This is an infrequent occurrence 
We are inclined to interpret this case as a hematogenous infection The 
fact that the blood was sterile up to death, however, compels the consideration 
of the “direct type” of diffuse phlegmonous gastritis, that is, disease pro- 
duced by swallowing of organisms from the tonsillar lesion The peritonitis 
IS considered as an extension of the phlegmon of the stomach The pleural 
and pericardial effusion may also represent extension The marked gastric 
dilatation seen by flat plate is noteworthy Though this dilatation is not 
pathognomonic of this lesion and there are numerous conditions that can 
produce this picture, yet the procedure (flat-plate) would seem to be dis- 
tinctly indicated 
« 

Case 2 First admission January 12, 1942 Discharged April 21, 1942 Final 
admission May 15, 1942 Died May 29, 1942 E M, an 11 year old colored girl, 
was admitted for painful cervical lymph node swelling, anorexia, fatigue, weight loss 
and migrating joint pains There was a history of cough with blood-streaked sputum 
one year before admission 

Phjsical examination revealed a poorly nourished and poorly developed colored 
female with many enlarged, hard, discrete cervical, axillary, inguinal and epitrochlear 
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nodes The parotid salivary glands also w'cre swollen The corrected sedimentation 
rate was 22 millimeters per hour The patient was afebrile Blood studies revealed 
6,950 white cells, 32 per cent polymorphonuclears, 68 per cent lymphocytes, 3,800,- 
000 red cells and a hemoglobin of 78 per cent (Sahli) Roentgenogram of the chest 
revealed large hilar nodes 

Cow sc After tvv'o weeks, the patient began to run a low grade fever At six 
weeks she developed a butteifly rash over the face A biopsy of the skin lesion and 
deltoid muscle suggested lupus erythematosus disseminatus Eight weeks after ad- 
mission, she developed a submental abscess which drained spontaneously After that 
the temperature fell to normal and she improv'ed generallj An electrocardiogram on 
April 6, 1942 showed changes similar to those of an anterior coronary occlusion 
Two weeks later an electrocardiogram showed sinus tachycardia with left axis 
deviation and ST and 1 vv'av'e changes similar to those in active iheumatic carditis 
The patient was discharged during the fourth month of hospitalization She re- 
turned thiee weeks later because of weakness, left chest and precordial pain, djspnea 
on exertion, and cough Difhculfy in urination and frequency were also present 
Physical examination, in addition to earlier findings, revealed an injected pharynx, 
enlarged heart with sounds of poor quality and a short apical systolic murmur The 
white cell count at this time revealed 6,000 cells, 80 per cent of tliem being poly- 
morphonuclears, 20 per cent lymphocytes The red cell count vv'as 4,000,000, the 
hemoglobin 75 per cent (Sahli) The corrected sedimentation rate was 42 milli- 
meters per hour The urine showed 1 plus albumin The temperature was 102° F 
The roentgenogram of tlie chest on May 16, 1942 showed moderate thickening of lung 
roots with a few calcified hilar nodes, peritruncal thickening in the right lower lobe 
and right interlobar pleural thickening 

Course Four days after readmission (May 19, 1942) she developed right pleural 
fluid A chest tap yielded purulent material A closed thoracotomy was done On 
May 24, 1942, while chest fluid was being withdrawn a second time, the child had 
a clonic-tonic convulsive seizure for one to tvvm minutes The temperature remained 
high (from 101 to 104° F ) The white cell count rose to 26,000 The urine on 
May 26, 1942 showed granular and hyaline casts On May 28, 1942, the day before 
death, the child developed coarse rales bilaterally, and the pulse became rapid and 
thready She was confused at times Xwelv'e hours before death the patient com- 
plained of abdominal pain and vomited a large amount of dark green watery fluid 
Four hours before death, she vomited again The v^omitus is described by the nurse 
as “a dark brown curdled substance with many threads of mucus ” The nurse’s note 
two hours before death reads again "patient vomited about three ounces of dark 
brown mucus” (Patient received sulfadiazine at that 'time ) The temperature rose 
to 104° F terminally The child died the fourteenth hospital day of the second ad- 
mission and five months after the onset of symptoms A blood culture (May 23, 1943) 
and cultures of pleural fluid (May 18, 1942 and May 24, 1942) revealed pneumo- 
coccus type 21 A blood culture (May 28, 1942) showed pneumococcus type 21 and 
Streptococcus uon-hemolyticjis An electrocardiogram (May 28, 1942) showed sinus 
tachycardia 

At autopsy the pertinent description of the stomach was as follows The wall 
of the stomach was markedly thickened throughout, measuring 7 to 8 millimeters in 
diameter This thickening began abruptly at the cardia and ended abruptly at the 
pylorus On section, the vv'all revealed infiltration by semiopaque grayish white 
material apparently in all coats of the stomach with tlie markings lost There were 
numerous irregular, superficial ulcerations of the mucosa throughout, varying in size 
from 2 to 8 millimeters in diameter 

Microscopically the stomach showed the following picture The mucosa appeared 
somewhat edematous There was a moderate amount of cell infiltration, and digestive 
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eiosions and ulcerations of the mucosa The ulcers extended through the musculans 
mucosa into the submucosa with marked basophilic staining of autolytic zones This 
basophilia uas particularly true foi the basement membrane, reticulum, collagen 
material, and muscle The mtisculaus mucosae showed some edema in areas which 
were not involved by ulceration There was a limited amount of inflammatory cell in- 
filtration The subviucosa (figure 2a) presented marked swelling and edema with 
extensile cell infiltration Thromboses of venous channels and lymphatics were 
outstanding The walls of some veins and lymph channels showed inflammatory 
infiltration Intervening diffuse cellulat exudate with some breakdown into abscess 
formation was present The mtisculai coal was extensively involved by inflammatory 
exudate, particularly in areas of penetrating venules with thromboses of same There 
were regional abscess areas with some destruction of muscle (figure 2b) The 
seiosa showed edema with a considerable amount of inflammatory cells Vascular 
channels were not included in the serosal sections The inflammatory exudate con- 
sisted mainly of polymorphonuclears throughout 

The autopsy revealed the pathologic lesions of lupus erythematosus disseminatus 
as well as the findings produced by sepsis The pertinent findings demonstrating 
sepsis were superimposed bacterial growth on the atypical verrucous endocarditis, 
infected pleural effusion, organizing bronchopneumonia, hyperplastic splenitis, and 
finally phlegmonous gastritis and peritonitis ' 

The postmortem culture of the pleural fluid revealed pneumococcus type 21, 
Staphylococcus aureus, and Sti cplococcus non-hcvwlyhcus A postmortem culture 
of the peritoneum yielded pneumococcus type 21, B colt, Sti eptococcus hcmolyticus 
and Sti eptococcus uon-hemolyttcus A culture from the mitral valve vegetation 
showed overgrowth by B colt Gieinsa stains of a tissue section revealed large 
numbers of cocci with the morphology of diplococci in the submucosa, musculans and 
serosa Only very few cocci could be demonstrated in the muscularis mucosae and 
none in the mucosa 

The final anatomical diagnoses were as follows 1 Lupus eiythematosus ^ 2 
Generalized lymphadenopathy 3 “Wireloop” lesion of kidney 4 Chronic active 
pericarditis S Organizing bronchopneumonia 6 Bilateral pleural effusion — in- 
fected 7 Atypical verrucous endocarditis (Libman-Sachs) of mitral and tricuspid 
valves 8 Superimposed bacterial endocarditis 9 Septicemia pneumococcus type 
21) 10 Phlegmonous gastritis 11 Peritonitis 

Discussion of Case 2 In this case the history and physical examination 
are slightly more suggestive of diffuse phlegmonous gastritis than in the first 
case Twelve hours before death the child complained of abdominal pain 
(no exact description given) and vomited three times. In view of the pain 
we are inclined to attribute the vomiting to the stomach lesion, even though 
this patient had received sulfadiazine at this time 

The gross and microscopic findings in this case do not differ from the 
vast majority of reports of diffuse phlegmon of the stomach 

This case is interpreted as a case of lupus erythematosus disseminatus 
with bronchopneumonia and infected pleural effusion which led to blood 
stream invasion with manifestation of the latter in the superimposed bac- 
terial infection of the existing endocarditis, as well as the phlegmonous 
gastritis The peritonitis again should be considered as an extension of 
the stomach lesion The positive blood culture is in favor of this concept 

Case 3 Admitted January 9, 1942 Died January 9, 1942 C P, a 70 year 
old white male, was brought to the hospital in extremis A fragmentary history 
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obtained from a son revealed that he had been ill with “chronic cough and heart 
trouble” for many years Shortly before admission he became comatose and in- 
continent There was no history of acute upper respiratory infection Physical 
examination revealed an elderly white male in extremis The ear, nose and throat 
examination revealed no lesion The heart was not enlarged No thrills or mur- 
murs were heard Apparent abdominal tenderness existed, for the patient grimaced 
when the abdomen was palpated The patient died before a physical examination 
or laboratory studies could be completed 

At autopsy the pertinent description of the storriach was as follows On opening 
the peritoneal cavity, a massive stomach was seen occupying almost the entire upper 
half of the abdominal cavity The wall of the stomach (figure 3) was markedly 
indurated The serosal surface near the fundus was covered by a small patch of 



Fig 3 {Case 3 ) Gross appearance of the stomach showing marked dilatation and 
visible thickening of the stomach wall Note the absence of involvement of the esophagus 
and the duodenum, and the numerous polypoid mucosal protrusions Portion of aorta with 
enlarged adventitial lymph nodes is seen above 

friable, yellowish white exudate The seiosa was otherwise thin and glistening 
throughout On sectron the entire stomach wall was seen to be markedly thickened, 
measuring at least 1^^ cm in thickness at its widest portion The area of thickening 
extended throughout tlie entire stomach, from the cardiac orifice to the pylorus The 
lesion was well demarcated from the regional esophagus and duodenum, which showed 
no gross evidence of the changes noted in the gastric wall The muscularis was 
markedly thickened, with a definite translucency suggesting edema noted throughout 
The submucosa was markedly thickened and edematous with many well demarcated 
frankl) necrotic areas scattered irregularly throughout The mucosa appeared intact 
although It was moderatelj thickened No evidence of ulceration was noted There 
were seen approximately 10 large polypoid mucosal protrusions ranging in size from 
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Fig 3a (above) {Case 3) L P microphotograph Submucosa presenting arteritis, 
thrombi formation and diffuse exudation 

Fig 3b (below) (Case 3) L P microphotograph Submucosa showing extensive 
polymorphonuclear exudate, fibrin about vessels, and a dilated lymphatic channel filled with 
cells, a prominent feature in this case 
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% to 2 cm These polypoid structures were produced by protrusion of the under- 
lying edematous swollen submucosa 

The microscopic appearance of the stomach was as follows The mucosa showed 
extensive infiltration by inflammatory cells wifh separation of the glands which 
showed also dilatation and intestinal metaplasia No ulceration was present The 
musculans mucosae presented cell infiltration which was more prominent in the deeper 
layer In the submucosa (figures 3a and 3b) there was seen abundant fibrin, diffuse 
and extensive cellular infiltration with small abscesses and necrobiotic areas The 
dilated lymph vessels were tensely filled with cells Arteries and veins showed ex- 
tensive inflammatory infiltration of the adventitia and media with piominent ac- 
cumulation of fibrin surrounding veins, arteries *and lymph channels, and fusing them 
together Small hyaline thrombi were noted m capillaries, and cellular and fibrinous 
thrombi in small veins The musculans showed separation of bundles by edema and 
frank purulent exudate and fibiin with abscess formation Some venous thrombi 
were present and distended lymphatics were filled with cells and fibiin In the 
serosal layer the swelling was not marked, but there was considerable inflammatory 
infiltration and lymphatic distention 

The inflammatory cells of the mucosa were mainly lymphocytes, some large mono- 
nuclear cells, and very few polymorphonuclears The musculans mucosae showed 
similar exudate, more prominent in the deeper layers of the structure with the poly- 
morphonuclears more numerous The submucosa presented mainly polymorphonuclear 
exudate and the same was true for the musculans which showed a few large mono- 
nuclear cells in addition 

Other noteworthy findings were early peritonitis, hyperplastic splenitis, hyper- 
plastic lymphadenitis, and bilateral lower lobe bronchopneumonia 

Postmortem culture of the stomach revealed B coh, B pi oieus and Streptococcus 
hemolyheus Culture of spleen and peritoneum yielded Streptococcus hemolyticus 
Large numbers of cocci arranged in short chains were seen with the aid of Giemsa 
staining in the submucosa and in the musculans In the seiosa the same organisms 
were found m dimirfishmg numbers No organisms could be located in the musculans 
mucosae or mucosa 

The final anatomical diagnoses are as follows 1 Diffuse phlegmonous gastritis, 
with polypoid protrusions 2 Chronic gastritis 3 Limited peritonitis 4 Hyper- 
plastic splenitis 5 Hyperplastic lymphadenitis 6 Sepsis (Streptococcus hemo- 
Ivhcus') 7 Bilateral lower lobe bronchopneumonia 

Discussion of Case 3 The history and physical examination were frag- 
mentary and incomplete The known data were irrelevant except for the 
grimacing on palpation of the abdomen This finding in a comatose and 
moribund patient suggests severe tenderness 

The outstanding autopsy findings were the size of the stomach and the 
piesence of about 10 polypoid protrusions into the lumen The great en- 
largement of the stomach (it occupied almost the entire upper half of the 
abdomen) was due mainly to extreme dilatation This feature of dilatation 
may be demonstrated by roentgen-ray as m case 1 (figure A), and this clini- 
cal form of the disease may be diagnosed by this means The presence of 
multiple polypoid structures of the mucosa is a rather rare phenomenon 
Except for the above mentioned facts this case differs little anatomically 
from the majority of published cases 

In view of the inadequate history and physical examination this case 
cannot be analyzed fully in regard to its etiology or pathogenesis We are 
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tempted, nevertheless, to considci this a case of bi onchopneumonia m a 70 
year old man with sepsis following, and the stomach lesion occuning as a 
manifestation of the latter The peritonitis, as m the first two cases, should 
be considered as an extension of the inflammatory process from the stomach 
The presence of a chronic gastritis m this instance makes it difficult to rule 
out completely the local origin of the phlegmonous lesion of the stomach 
(direct loute) The chronic gastritis obvious m the microscopic ofamina- 
tion represents a preexisting lesion possibly on the basis of stasis of known 
cardiac decompensation of many yeais’ duration 

In addition to the three cases described above, which exhibit the classical 
picture of diffuse phlegmonous gastritis at the autopsy table and under the 
microscope, we wish to report another case which seems appropriate 

Case 4 Admitted November 29, 1943 Died December 3, 1943 L S , a two 
year old white male infant, was admitted with complaints of nausea, vomiting and 
fever since the morning of admission Physical examination revealed a comatose 
child with multiple petechiae The pharynx and tonsils weie slightly injected The 
heart sounds were distant The pulse was barely palpable The blood pressure was 
44 mm Hg systolic and 32 mm diastolic The laboratory data were as follows 
17,800 white cells, 4 9 million red cells, 90 per cent hemoglobin (Sahli), 76 per cent 
polymorphonuclears, 24 per cent lymphocytes The spinal fluid showed 8 lympho- 
cytes, no other cells The urine was positive for albumin 

Course The child ran a high temperature (to 103 8® F ) , the pulse ranged 
between 130 and 158 per minute He vomited several times On the tliird hospital 
day he developed nuchal rigidity and a positive Kernig sign The child died on 
the fifth hospital day Blood and spinal fluid cultures before death were positive 
for meningococcus type 1 

On postmortem examination the stomach (figure 4) appeared moderately en- 
larged The serosa was glistening witli a slight loss of translucency On opening 
along the greater curvature, the stomach wall was found to be diffusely thickened, 
measuring between 1 2 and 1 4 cm in width The mucosa was thrown up into thick 
folds, in areas covered with mucoid material, and showed multiple minute areas of 
blood extravasation On cut section the mucosa itself did not appear to be thicker 
than usual In contrast, the submucosa appeared many times the normal thickness 
It was sponge-like and porous in appearance in areas, glistening and translucent 
elsewhere The muscle also appeared translucent The swelling of the stomach 
wall stopped abruptly at the duodenum and somewhat more gradually in the eso- 
phageal region 

Microscopic examination of the gastric wall showed edema of the mucosa proper 
and extensive edema of the submucosa throughout (figure 4a), with wide separation 
of the supportive tissue and collagen by non-staining and staining fluid Only a few 
large mononuclear cells were present in the exudate In the submucosa, a vessel 
filling all of the 4 mm high-power aperture showed a central antemortem thrombus 
occupying about half the lumen of the vessel 

Giemsa stains failed to reveal any organisms thioughout the stomach wall or 
m the serous exudate Cocci resembling meningococci were seen within the thrombus 
described above 

Though not altered grossly, under the microscope the esophagus presented some 
subepithelial edema towards the gastric end 

The pertinent autopsy findings were an early meningitis and adrenal hemorrhage 
The final anatomical diagnoses were 1 Septicemia (nieningococcus) with 
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petechiae 2 Adrenal congestion and hemorrhage (Waterhouse-Friderichsen syn- 
drome) 3 Subserosal edema of stomach 4 Early meningitis 

Discussion of Case 4 It is our impression that this case represents a first 
stage of a diffuse phlegmon of the stomach before suppuration and necrosis 
had set m This early lesion has been observed m only a few instances, and 
warrants presentation because of theoretical implications 



Fig 4 {Case 4 ) Gross appearance of the stomach Note edematous, prominent 
mucosal folds Central arrow points to minute mucosal hemorrhage Arrow A1 points 
to the duodenum where the edema ends abruptly Arrow AZ points to the esophagus, which 
shows some edema present 

Contini produced marked edema of the submucosa m one of Ins rabbits 
by intravenous injection of streptococci Herrmann ® and Berka ® men- 
tioned the fact that in some cases of phlegmonous gastritis the greatly 
thickened stomach wall can be compressed to normal thickness This was 
true in this instance, we could reduce the thickness of the wall by pressure 
from 1 4 cm to 0 4 cm The vomiting, nausea and fever might be con- 
sidered symptoms of the gastric lesion The time factor does not favor 
this interpretation, and these symptoms are all better explained on the basis 
k of the meningococcus sepsis and meningitis 
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The sxmilaiity m the type of exudate seen m the meninges and the 
stomach is distinctly noteworthy The positive blood culture and the 
petechiae on admission, as compared with the appearance of the meningeal 
signs only on the third day of illness, favor consideration of the meningitis 
and early gastritis as parallel lesions of later localization Both sites show 
only very minimal and similar cell exudate In passing, we might mention 



Fig 4a {Case 4) L P microphotograph showing extensive edema of the submucosa 
with wide separation of the supportive tissue and collagen by non-staining and some 
staining fluid A few large mononuclear cells are present m the exudate Note thrombus 
in small venous channel A small part of the muscularis mucosae and mucosa is included 
m the photograph 


that to our knowledge no other cases are known in which this condition was 
produced by the meningococcus 

General Discussion 

In.4,007 autopsies performed at Queens General Hospital from October 
1935 to the end of 1943, three cases showed a fully developed picture of 
phlegmonous gastritis, and a fourth one showed what suggests the earliest 



phlegmonous gasteitis 


577 


stage of the disease In none of the patients did a history or physical ex- 
amination suggest the condition The diagnosis was not made clinically m 
any of the cases 

There was no instance of preexistent mucosal defect such as carcinoma, 
ulcer, operative wound, etc , which could be considered a portal of entiy 
for invading organisms, 'suggesting the “direct route” of infection We 
believe that m cases 2 and 3 the infection definitely occurred via the blood 
stream, even though a chronic gastritis was present in the latter In case 
1 the possibility of direct infection by swallowing of organisms cannot be 
excluded entiiely, but the absence of a portal of entry in the stomach mucosa 
favors the hematogenous route If case 4 represents the first stage of 
phlegmonous gastritis, as we assume it does, then it belongs to the hema- 
togenous group 

In contrast to Konjetzny,® Gerster," Eliason and Wright^ and many 
others it is our opinion that the hematogenous route of infection is the usual 
one We wish to compare the process with that occurring m phlegmonous 
cholecystitis observed m septic conditions The macroscopic as well as the 
microscopic picture of gall-bladders in phlegmonous cholecystitis is very 
similar to that seen m phlegmon of the stomach The frequent occurrence 
of cholecystitis, with or without stomach involvement, in Rosenow’s 
experiments is m favor of our concept for tlie pathogenesis for both entities 
WiUae’s^® experimental production of cholecystitis by streptococcus injec- 
tions point in the same direction (See below for discussion of patho- 
genesis ) 

We wish to report for comparison a case of phlegmon of the gall-bladder 
that illustrates the hematogenous route of infection and resembles closely 
the above described cases of phlegmonous gastritis 

0 T Admitted April 28, 1941 Died May 8, 1941 This 25 year old white 
pnmipara was admitted to Queens General Hospital because of a sudden rise of blood 
pressure (144 mm Hg systolic and 94 mm diastolic) On admission she was in 
labor, with ruptured membranes, and a stillbirth was delivered by breech extraction 
I Her postpartum course was marked by temperature rise, elevation of urea nitrogen 

from 12 to 160 mg per cent, creatinine elevation to 6 8 mg per cent, albuminuria, 
pyuria, hematuria, and finally anuria Her white cell count rose to 21,200 with 84 
per cent polymorphonuclear leukocytes The temperature was spiking to 105° F 
She lapsed into coma and died the sixth postpartum day 

An antemortem urine culture and blood culture revealed B coh 
At autopsy the gall-bladder was found to be dilated The lumen contained 
dark greenish bile The mucosa was slightly granular, with some focal areas pre- 
senting a lighter yellow color No calculi were found, and no unusual features were 
seen in the extrahepatic bile ducts 

Microscopically there was marked edema of all layers with extensive inflam- 
matorj' infiltration The mucosa showed desquamation of most of the epithelial tissue 
suggesting postmortem autolysis .One area of ulceration was present with bile 
staining The ulcer bed extended through the muscular coat and showed destruction 
of muscle and collagen with extension to the walls of some blood vessels One 
4, vessel just beneath the ulcer bed showed a hyaline thrombus The subepitliebal 
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shoma showed extensive inflammatory infiltration and edema The underlying 
muscle bundles were widely separated by edema, by compact cellular exudate, or zones 
of scant inflammatory cell infiltration Beyond the muscle layer tliere was distinct 
edema of the collagen with swelling There was consideiable non-staining edema of 
the subscrosal fatty tissue In this coat some perivascular infiltration was present, 
but the exudate was quite limited in the outermost zones of the external coat 

In the mucosa the inflammatory cells were large mononuclears, some lymphocytes, 
and a few polymorphonuclear cells Some large fibroblasts were seen in the exudate 
In between the muscle bundles the exudate had a distinct monocytic appearance with 
some lymphocytes The serous coat showed only focal accumulation of inflammatory 
cells with laige histiocytes and ordinary monocytes predominant throughout Giemsa 
stains revealed small bacilli m the bed of the ulcer described abov'e and in the regional 
wall 

The final autopsy findings were 1 Acute bilateral suppurative pyelonephritis with 
uremia (clinical) 2 Acute cystitis 3 Sepsis (B coli) 4 Phlegmonous chole- 
cystitis 5 Purulent bronchitis 6 Hyperplastic splenitis 7 Toxic hepatosis 8 
Status postpartum with laceration of vagina and hemorrhage 

Discussion 

Infection of the gall-bladder can occur via two avenues, as in the case of 
infection of the stomach wall Infection of the contents of the lumen of 
the gall-bladder can occur obviously by an organism which will not be 
devitalized by bile' The typhoid salmonella group does match such require- 
ments, and some of our acute and chronic cholecystitis lesions in typhoid 
may represent infection of the wall from the lumen The lumen becomes 
infected by secretion of organisms through the liver as a result of portal cir- 
culatory invasion by bacteria Experimental work demonstrating this has 
been done with S typhi iminum Yet in some cases of typhoid, cholecystitis 
has been evidenced by the fact that the w'all of the gall-bladder itself contains 
the organisms when the contents of the gall-bladder fail to do so 

This last situation coriesponds to what might be expected on theoretical 
grounds with the gram positive cocci on the basis of bile action on such 
organisms, and by the experimental evidence offered by Wilkie"^ and 
Rosenow and others Cultural studies of the gall-bladder confirm this 
finding, for the organism is more readily cultured from the sentinel node or 
gall-bladder wall than from the bile contents 

It would be natural to expect then tliat in cases of sepsis where a 
bacteremic seeding of tissue is possible, the gall-bladder wall might simulate 
the submucosa of the stomach and become a site for secondary localization of 
the infection Of interest in this connection is the controversy still existing 
in histology as to whether the gall-bladder does represent the equivalent of 
the coats of the gastrointestinal tract through the submucosa only 

It IS our impression that phlegmonous cholecystitis and phlegmonous 
gastritis have identical mechanisms with a pathogenesis which predicates a 
general bacteremia with secondary localization in the loose tissue and stroma 
of the wall of such organs It is our impression that this is not so rare an 
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occurrence for both the stomach and the gall-bladder as the current literature 
would seem to indicate 

Pathogenesis Many complex classifications of phlegmonous gastritis 
have been offered Sundberg" separates phlegmonous gastritis into two 
forms (a) the form which follows direct implantation of infectious material 
into the stomach wall, and (b) the form that follows as a result of a metas- 
tatic hematogenous process 

There still is a lot of controversy in regard to the pathogenesis of 
phlegmonous gastritis In some papers, particularly in the earlier ones, the 
"disease, is considered to be metastatic (Brand,^ Kiause,^ Manoury,' 
Rokitanski,^ Brinton," Klebs," v Meyenberg,® Dittrich,^" Lowenstein,® 
Obendorfer," Simmonds,® Baird, ^ and Nawerck^) The majority of authors 
stress the direct manner of infection in their cases Siindberg,^ in reviewing 
215 cases, comes to the conclusion that the metastatic hematogenous type is 
extremely rare Konjetzny ^ agrees with him by stating that “proof of this 
mode of infection is extremely scarce as yet ” Gerster - and E Krause “ 
are of this same opinion Rokitanski’s ^ conclusion is that, at least in puer- 
peral sepsis, the occunence by hematogenous route is very rare Eliason 
and Wright “ consider the majority of the cases to occur via “inti agastric 
infection ” Bockus states that the disease is either produced by bac- 
teremia or mucosal damage, and so accepts both modes of infection without 
giving any preferences to one or the other route 

Experimental evidence indicates that both forms of infection exist 
Rosenow injected streptococcus cultures into animals in an effort to pro- 
duce gastric ulcers In one experiment a rabbit showed at autopsy “what 
appeared as a phlegmonous gastritis” m addition to cholecystitis, nephritis, 
endocarditis, etc Rosenow does not mention the microscopic appearance in 
this case In another animal he describes the histological picture of the 
stomach lesion as follows “Section through the base of the ulcer showed m 
the center complete absence of mucous membrane and submucosa, and 
necrosis of one-third of the circular layer of the muscular coat There was 
leukocytic infiltration between the disintegrating epithelial cells, in the sub- 
mucosa, chiefly around vessels, along the connective tissue stroma, between 
muscle-bundles and beneath and m the thickened and adherent peritoneal 
coat ” He notes “thrombosed vessels running at right angles to the floor 
of the ulcer and two large thrombosed vessels in 'the submucosa” and 
“marked leukocytic infiltration surrounding the thrombosed vessels in sub- 
mucosa Gram-Weigert stains showed a moderate number of diplococci 
chiefly in the area of leukocytic infiltration and a few in one of the thrombi ” 
This IS the most comprehensive microscopic description we could find m 
Rosenow’s paper If thisls^-Tairly representative picture of the ulcerative 
stomach lesions he encountered so often m his experiments, we wonder if he 
did not deal with a phlegmonous gastritis in many more of his cases At 
least the above microscopic picture is almost identical with what we and other 
authors describe as the classical finding in the stomach phlegmon This 
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would imply Rosenow did not pioduce “the usual ulcer” assuming that he 
means by this the chronic peptic ulcer of man The fact that the experi- 
mental animal often showed endocarditis, myocarditis, nephritis, cholecystitis, 
etc , 111 other words lesions that must be considered manifestations of the 
hematogenous infection, confirms our concept of the mechanisms involved 
Rosenow’s work at least in one experiment, and probably in others, demon- 
strates the metastatic route 

Ashkenazy’s “ papei illustrates the primary or direct manner of producing 
phlegmonous gastritis He opened a rabbit stomach at the greater curvature 
and eroded the mucosa in two areas of the lesser curvature The curette he 
used earned material from the floor of a human ulcer that had ruptured 
Autopsy aftei three days revealed an extensive phlegmonous gastritis 

Of interest is another experiment by Doehle, published by Konjetzny® 
Streptococcus cultures taken from the spleen and the stomach wall of a 
patient who had died of phlegmonous gastritis were fed to dogs The dogs 
remained well The experiment was repeated after an alcoholic gastritis 
was produced in the animals This time the dogs died Autopsy revealed 
a streptococcus phlegmon of the stomach with extensive edema and a fibrino- 
purulent peritonitis 

This experiment bears out the theoiy of a number of authors who con- 
sidei gastritis, especially that type which is produced by alcohol, as a predis- 
posing factor for phlegmon of the stomach (Bernstein,^ Bricheteau,^ Kinni- 
cut,^ Wallmann ’•) Sundbeig ^ explains this by the fact that gastric mucosa 
which shows inflammatory changes is extremely vulnerable According 
to him these cases of gastritis are in the same category as those in which 
a defect of the mucosa is present like carcinoma, ulcer, trauma, which acts as 
a portal of entry for the ingested organisms Contini “ produced phlegmons 
of the stomach by both the local direct and hematogenous routes, using ex- 
ternal trauma 

Several other attempts to produce a phlegmonous gastritis were unsuc- 
cessful Symmers fed animals ground glass and inoculated streptococci 
and pneumococci by way of blood stream or stomach tube without results 
Konstantmowich also failed to produce the lesion by feeding glass and strep- 
tococci to experimental animals This might be explained by the fact that 
ground glass is not a good means of producing a mucosal defect, which is 
proved by Simmons and von Glahn These authors failed to produce any 
lesions whatsoever m dogs by repeated ingestion of ground glass 

Bacteriology By Giam and Giemsa stam, bacteria are found in all 
layers of the wall, most numerous, of course, in the submucosa, which is 
usually the mam site of the process In the center of small abscesses, they 
often form colonies and little clumps 

Since 1874 it has been known that plegmonous gastritis is produced by 
bacteria Heller proved the presence of cocci In 1885, Sebillon ^ iso- 
lated a streptococcus In Sundberg’s cases, 95 were examined bacteriologi- 
cally ' Out of these, 71 cases showed streptococci Fmsterer’s ® statistics 
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show a still higher percentage, 27 out of 30 cases were positive for strepto- 
cocci They were found in pure culture or together with B coh and staphy- 
lococci, rarely associated with B proteus Several cases were produced by 
pure cultures of pneumococci Morton and Stabins^® describe a case due 
to B WelcJin Also anthrax-hke lods, Oppler-Boas bacilli, micrococci, and 
B subfihs were found by one author In two patients, Stapelmohr found 
the pus to be sterile Both patients recoveied In one of Bircher s cases 
also the pus was free of oiganisms This case died of ruptured splenic 
vanx, a month after successful resection of the phlegmon 

Pathological Anatomy The difficulty encountered with the clinical diag- 
nosis is not found at the autopsy table The postmortem findings are very 
constant and have been recognized for a long time Cruveilhier ® gives 
a detailed autopsy report in 1821 describing "purulent infiltration in the 
submucosa ” This still is considered to be the outstanding and essential 
lesion The gross findings vary a little more than do the micioscopic* 
Although most authors describe a great increase in the width of the stomach 
wall (1 inch in Lehnlioff’s" case, 8 to 10 centimeters in one of Bircher’s “ 
cases), a few found a thin wall of only a few millimeters Hall and Simp- 
son ® report a case in which the wall was so thickened that in spite of the 
normal size of the stomach, the cavity was practically obliterated, and the 
relative size of wall and cavity resembled strikingly that of a uterus The 
stomach wall may be firm and rigid, or soft and doughy, or sponge-hke 
In the latter case, it can be pressed together to noimal thickness (Her- 
mann ® and Berka The thickening either is diffuse or regional Wal- 

nut-like protrusions into the lumen are described by Hermann in the cases 
involved regionally The pyloric area most often shows the severest 
lesion Sometimes the phlegmonous inflammation extends to the esophagus 
(Zenker,^’ ® Chwostek,^ Pfister,^’ ® Schnarrwyler The duodenum is 

involved very rarely Increase in width of the wall is caused mainly by the 
swelling of the submucosa, whereas grossly the other layers of the wall differ 
little or not at all from normal 

Symptomatology Though there exists quite an extensive literature, and 
the disease has been known for many hundreds of years, phlegmonous gas- 
tritis IS as yet very rarely diagnosed ante mortem By going through the pub- 
lished papers, one gets the impression that the correct clinical diagnosis de- 
creases in frequency as time goes on It seems that phlegmonous gastritis 
can be diagnosed only by careful history and examination, and that blood 
chemistry, roentgen-ray, etc , are of little or no value Berg ® m “Roentgen- 
untersuchungen am inneren Relief des Verdauungskanals” points out that 
“only m very rare instances would phlegmonous gastritis become the subject 
of roentgen-ray investigation, and only if the course happened to be of more 
or less subacute character ” The authors found very few papers m which 
roentgen-ray is suggested for diagnosing the ailment (Cutler and Harrison ® 
\\ atson,' Olsson ®) The last writer states that “extensive thickening of the 
stomach wall with relatively insignificant changes in the mucosa suggest 
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phlegmonous gastritis ” In Vass and Sirca’s ^ case the lesion could not be 
diagnosed loentgcnologically The symptoms that led some authors to make 
the correct diagnosis weic very acute onset of complaints such as lack of 
appetite, headache, nausea, severe abdominal pain cither diffuse or localized 
in the epigastiium and left hypochondi lum oi e\en in the right hypo- 
chondrium (Barnett and Hairis In rare cases complaints pointing to a 
stomach ailment weie completely absent (Andre ^ and Cru^ eilhier,^’ ® E 
Krause, and others) Vomiting is probably the most constant finding of 
all The tempeiature is high from the very onset, being either continuously 
elevated or septic in chaiacter, but is also desciibed as normal or even sub- 
normal (Marshall ^■) The pulse is frequent, weak and irregular The 
patient appeals seveicly sick, sometimes excited, apprehensive or lethargic 
Hiccough IS frequently piescnt 

On palpation of the abdomen sevcie tenderness and “defense musculaire,” 
especially of the upper abdomen, are noted by many observers In some 
cases a tumoi-hke piotiusion in the region of the stomach was found which, 
according to a few authors, disappeared after vomiting of a purulent ma- 
terial In reviewing the literature, vomiting of purulent material was not 
found to be a frequent occurrence by any means In the vast majority of 
published cases, no pus was present in the stomach contents Still rarer is 
the finding of blood, or of a mixtuie of blood and pus in the vomitus 
Dryness and coating of tongue have been observed rather frequently In the 
cases collected by Sundberg, all those studied showed hypoacidity Icterus, 
leukocytosis, splenic enlargement, albuminuria, streptococci in the feces, 
and blood are mentioned in a numbei of reports 

Of great interest is a symptom which was first described by Demingeri 
in 1879, later mentioned by Kermauner/’ ® Bossart,"’ ® finally by Sundberg,^ 

E Krause,^^ and Cutler and Harrison® They observed that spontaneous 
abdominal pain disappears on sitting up and reappears on lying down again 

Peritonitis is a fiequent feature Robertson^ found peritonitis in 70 
per cent of his cases, Sundberg ^ in 65 per cent and Jensen ® in 50 per cent 
Pleuritis is much less frequent According to Lengemann^ 10 per cent of 
the patients showed pleural involvement, and according to Sundberg ^ 15 
per cent presented this finding 

Whether spontaneous recovery does occur is subject to much discussion 
Although the French authors Petit-Dutaillis,^® Cheinisse,^’ ® etc , are con- 
vinced that cases of diffuse phlegmon of the stomach never get cured spon- 
taneously, Stapelmohr ^ describes a case of spontaneous recovery Lenge- 
mann’s,^ and one of Bircher’s * patients also recovered Kaufmann,^ 
Bossart,^’® Sundberg^ and Gerster® believe that a spontaneous cure can 
occur 

That a phlegmonous gastritis can heal by operative intervention has been 
recently shown in a numbei of cases (Orator,® Novak, Guibal,® Brooks and 
Clinton,® Cutler and Harrison,® etc ) 
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From the above it is clear that there is nothing pathognomonic or even 
characteristic in the signs and symptoms of phlegmonous gastritis This 
makes the diagnosis extremely difficult Few cases are known in the litera- 
ture in which the diagnosis was made clinically and verified by postmortem 
examination 

Summary and Conclusion 

Three cases of phlegmonous gastritis are presented, showing no mucosal 
defect in the form of ulcer, neoplasm or operative wound Marked dilata- 
tion of the stomach was an interesting roentgenological observation in one 
of them 

One case of marked edema of the stomach submucosa in a case of men- 
ingococcemia with early meningitis is presented as an eaily manifestation 
of a phlegmonous inflammation of the stomach 

Phlegmonous gastritis is compared with phlegmonous cholecystitis A 
case demonstrating such phlegmonous inflammation in the gall-bladder wall 
in a case of known sepsis is presented 

Phlegmonous gastritis is considered a manifestation of sepsis with locali- 
zation in the stomach wall rather than a lesion- following local invasion 
from the lumen 
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ACUTE PLASMA CELL LEUKEMIA" 


By Leo M Meyer, M D , Jacob Haepern, M D , and Faith N 
Ogden, MD , Brooklyn, New York 

The term “plasma cell” has been applied to a variety of cells since it 
was first introduced by Waldeyer in 1875 " The morphology of the cells was 
subsequently described in detail by Cajal,' Unna,® and von Marschalko 
These authors presented the characteristics and criteria by which they could 
be identified Since these earliest descriptions the literature on these cells 
has become large and controversial Papers by Michels and Maximow ** 
contain the most complete discussions The cells aie found under normal 
conditions in the omentum, interstitial tissue of glands, lymph nodes and bone 
marrow In pathological states they are found m areas of inflammation 
(granulomas and perivascular infiltrations) and as new growths 

Under exceptional conditions plasma cells are found m the circulating 
blood, e g , measles ^ , Hodgkin’s disease ® , metastatic carcinoma to bones ® , 
myeloid leukemia ^ , multiple myeloma , plasma cell leukemia , gonococcus 
infections , and infectious mononucleosis The histogenesis of these cells 
IS obscure and they have been variously described as originating from lym- 
phocytes, reticulum cells of lymphoid tissue, adventitial cells of blood vessels 
and myeloid cells Jordan strongly advocates the theory that they are 
abortive erythroblasts The preponderance of evidence seems to point to 
the lymphocytes as the probable source of these cells Naegeli is so con- 
vinced of the origin of the plasma cells that he calls them lymphocytes with 
strongly basophilic cytoplasm The fate and function of '•the plasma cell 
are uncertain, but it has been suggested that they may be converted into 
connective tissue or back to lymphocytes 

In a consideration of new growths involving plasma cells the solitaiy 
extra-medullary plasmacytomas with and without subsequent involvement 
of distant organs or bone marrow constitute a distinct and separate group 
They are most commonly found m the nasopharynx,^® and to a lesser extent 
in the conjunctiva, lymph nodes and other sites These tumors may run 
either a benign or a malignant course A recent review by Hellwig brings 
tins entire subject up to date There is also a small gioup of cases of single 
plasma cell tumors originating m the bone marrow Some of these cases 
are apparently benign, the patient showing no evidence of disease after extir- 
pation of the tumor Other cases recur locally or manifest distant 

inetastases 

Multiple myeloma is the most frequent disease involving new growths 
of plasma cells The first case of multiple myeloma was described in 1850 

* Received for publication December 6, 1943 
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by McIntyre It was m the urine of tins patient that Bence-Jones *■ found 
a peculiar protein which he reported in 1848 Von Rustirky in 1873 was 
the first to describe these tumors in detail and to identify the plasmacyte as 
the invading cell A complete review of the literature and detailed descrip- 
tions of the disease were made by Geschickter and Copeland who reported 
a total of 425 cases up to that year (1928) In these cases the infiltrating 
cell was described as a plasma cell Ulrich'® in 1939 and Ghormley'® in 
1942 bung the subject up to -dale and discuss the existence of a specific 
“myeloma cell” versus the plasma cell Ewing states that altliough the 
tumors geneially consist of plasma cells, there arc also cases which are made 
up of myelocytes, lymphocytes and ei ythroblasts The classical picture of 
multiple myeloma is that of a diffuse involvement of ribs, sternum, vertebrae, 
skull, pelvis and humerus in a neoplastic giowth arising in the bone marrow 
with resulting nodule formation There are also cases reported in which 
there is extensive distant organ involvement, but to a lesser extent than is 
usually seen m leukemia Included m this group are those cases of multiple 
myeloma in which plasma cells have been found in the circulating blood 
The first case showing this phenomenon was reported by Foa ~~ in 1903 
Aschoff in 1906 found plasma cells in the blood of a case of multiple 
myeloma on which he was performing an autopsy Since these two reports 
a series of cases has been leported, these cases are recoided in table 1 

Finally there is a small group of cases m which the patients run the 
clinical course of leukemia showing diffuse organ and bone man ow invasion 
by plasma cells but no apparent bone mariow nodule formation In these 
cases plasma cells were also noted in the circulating blood Piney de- 
scribed the case of a man, age 48, who complained of weakness in the legs, 
with pain in the legs and lumbar region A large spleen was present An 
enlarged cervical node was excised and showed an overgrowth of plasma 
cells Albumin but no Bence-Jones protein was found in the urine The 
white cells varied from 8,400 to 20,000/cu mm with 18 to 55 per cent 
plasma cells The clinical course of the patient is not given and no skeletal 
roentgen-rays were taken At autopsy the spleen was described as enlarged 
but weighed only 185 gm The bone marrow of the ribs, upper femur and 
veitebrae were described as having decreased consistency The histological 
sections of liver, spleen, lymph nodes, kidneys and bone marrow showed a 
widespread invasion of plasma cells, similar to that seen in leukemia Piney 
excluded a diagnosis of multiple myeloma because of absence of Bence-Jones 
protein in urine, the diffuseness of infiltrations in the organs, and the absence 
of tumor masses in the bones at autopsy It is difficult for the present 
authors to accept this case as not being one of probable multiple myeloma 
The absence of Bence-Jones protein m the urine is of no consequence as not 
infrequently it is not found,®® particularly where hyperproteinemia exists 
Furthermore, no loentgen-ray studies were taken during life The diffuse 
infiltration of plasma cells in the organs does not militate against a diagnosis 
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Table I 


Reported Cases of Multiple Myeloma with Plasma Cells in the Circulating Blood 





References 

Foa 

1904 

Plasma cells in smears 

Folia haemat Abstracts, 1904, 
1, 166 

Aschoff « 

1906 : 

Plasma cells found in post- 
mortem smears 

Munclien med Wchnschr , 
1906, hii, 337 

Gluzinski and Reich- 
enstem 

1906 

77% plasma cells 

Wien klin Wchnschr , 1906, 
M\, 336 

Luksch 

1906 

Many plasma cells 

Folia haemat , 1906, in, 325 

Amersbach and 
Schnddle 

1912 

Plasma cells in smears 

Quoted by Vogt Frankf 
Ztschr f Path , 1912, x, 129 

Ghon and Roman 

1913 

15% plasma cells 

Folia haemat , 1913, xv, 72 

Hertz and Mamrot 

1913 

5% plasma cells 

Folia haemat , 1913, xvi, 227 

Beck and McLearv 

1919 

6 6% plasma cells 

Jr Am Med Assoc , 1919, Ixxn, 
480 

Weinberg and 

Schwartz 

1920 

Plasma cells in smears 

Virchow’s '^rch f path Anat 
u Physiol , 1920, ccxxvii, 88 

Wallgren 

1920 

Case 4-8% plasma cells 

Upsala Lakaref Forh , 1920, 
XXV, 113 

Piney and Riach 

1931 

i 16 to 33% plasma cells 

Folia haemat , 1931, xlvi, 37 

Muller and 
McNaughton 

1931 

Case 1-39 to 53% plasma 
cells 

Case 2-65% plasma cells 

Folia haemat , 1931, xlvii, 17 

Cabot Case 21052 

1935 

1 

5 to 15% plasma cells 

New England Jr Med , 1935, 
ccxii, 204 

Patek and Castle 

1936 

12 to 33% plasma cells 

Am Jr Med Sci , 1936, cxci, 
788 

Jores and Bruns 

1936 

42% plasma cells 

Folia haemat , 1936, Iv, 227 

rieischhacher and 
Klima 

1936 

Case 4-0 c c plasma cell 
Case 10-13% plasma cells 

Folia haemat , 1936, Ivi, 5 

Schilling and 
Wohlenberg 

1938 

Few plasma cells 

Munchen med Wchnschr , 
1938, Ixxxv, 1292 

Lochnit and Walters- 
kirchen 

1939 

53 to 71% plasma cells 

Wien klin Wchnschr , 1939, 
111, 67 

Lemaire, Urey, et al 

1940 

46% plasma cells 

Bull et mdm Soc med d hop 
de Pans, 1940, Iv, 1366 

Ulrich 

1939 

0 to 10% plasma cells 

Arch Int Med , 1939, Ixiv, 994 

Rubin 

1942 

Case 1-38 to 54% plasma 

Bull Hosp Joint Dis , 1942, in, 
62 



Case 2-1 to 4% plasma cells 

‘\shkamzv and 
Dubois Fernere 

1942 

77 to 93% plasma cells 

Helvet med acta, 1942, ix. 
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of multiple myeloma as this disseminated process has been described 
and IS prominently seen in cases listed m table 1 

Jackson, Paikei and Bethea (case 5) describe a patient, male adult, 
■age 51, who was admitted to the hospital with the complaints of fatigue, 
bloating and pain m the legs The spleen and inguinal nodes were enlarged 
There was “moderate elevation” of white blood cells, of which 6 5 per cent 
were plasma cells There were also lymphocytes which'' Avere difficult to 
classify No bone mairow studies or skeletal roentgen-rays were done Ir- 
radiation of the spleen lesulted m reduction in the size of this organ One 
yeai latei symptoms returned and the spleen again became enlarged It be- 
came smaller following roentgen-ray treatment “The blood continued to 
show typical plasma cells and atypical lymphocytes ” Eight months later 
the blood became normal, the spleen remained enlarged and lymphadenopathy 
was generalized Biops)'^ of two inguinal nodes showed no pathological 
changes In a discussion of this case the authors" state no bone lesions were 
demonstrated No subsequent information is available as this patient failed 
to return for furthei care This patient has obviously been inadequately 
studied and without any follow-up cannot be accepted as a case of plasma 
cell leukemia The absence of skeletal roentgen-ray studies and the negative 
reports of inguinal node biopsies sustain this position 

In 1934 Osgood and Hunter reported the case of a man, aged 49, 
whose chief complaints were nosebleeds and weakness The total duration 
of this patient’s illness was six weeks The patient was markedly anemic 
There was hemorrhage from the nose, a gum infection was present, and 
the breath had a foul odor The spleen, axillary and inguinal nodes were 
slightly enlaiged The Avhite cells A^aried from 15,700 to 34,050 with plasma 
cells ranging from 47-54 per cent Bence-Jones protein was absent from 
the urine The blood proteins were 8 79 gm , albumin 1 56, and globulin 
6 94 gm Roentgen-ray studies showed ‘ffindings in the skull suggestive of 
changes found in parathyroid disease Lues and Paget’s disease are also to 
be considered The long bones, pelvis and ribs failed to demonstrate any 
radiographic evidence of pathology ” There is no report of any studies on 
the spine The patient’s course was short in the hospital, during this time 
he developed petechiae, bleeding gumS, epistaxis and otitis media Autopsy 
was limited to the abdomen The liver, spleen and lymph nodes were en- 
larged and showed widespread infiltrations with plasma cells The bone 
marrow was similarly involved The ribs and sternum were examined 
with difficulty through the diaphragm and no nodules were felt The 
authors excluded a diagnosis of multiple myeloma because of absence of 
Bence-Jones protein from the urine, absence of bone pain and absence of 
bone changes The absence of Bence-Jones protein in the urine has been 
discussed in the case reported by Piney and is, therefore, of no significance 
The authors apparently disregard the roentgen-ray description (quoted 
above) of the skull, which strongly suggests multiple myeloma Since the 
, autopsy was limited to the abdomen, tumor nodules might have been present 
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in the marrow of the ribs or steinum and obscured by a thin layer of cortex 
Sections of the skull would have been most desirable befoie excluding a 
diagnosis of multiple myeloma 

In 1937 Reiter and Freeman®® reported the case of a woman, age 66, 
who complained of weakness and paresthesias of foui months’ duration 
The patient had been treated for six months with hvei extract, a diagnosis 
of pernicious anemia having been made There was no improvement clini- 
cally on this therapy , Physical examination was entirely negative ’ During 
the patient’s stay in the hospital she manifested great wealmess The total 
white cells varied from 5,200 to 7,000 with 39 to 48 per cent lymphocytes 
and 1-8 per cent monocytes There were no roentgen-rays reported and 
no diagnosis was given in the paper At autopsy no skeletal masses were 
found No enlarged nodes, spleen or liver were described The skull was 
not mentioned Histological study showed an overgrowth of the lymph 
nodes, spleen and bone marrow by plasma cells A 'differential count was 
done on the cells in the vessels of the liver and pancreas, and this disclosed 
72 to 74 per cent plasma cells The authors concluded that the blood 
smears during life were misinterpreted and that the so-called lymphocytes 
were most probably plasma cells The same criticism must be applied to this 
case as was mentioned in those described by Piney and by Jackson,®” since 
no roentgen-ray studies were made during life 

The cases listed in table 1 are obvious cases of multiple myeloma witli 
plasma cells in the peripheral blood The second group described in detail 
(Piney, Jackson et al , Osgood and Hunter, Reiter and Freeman) probably 
fall into the same group for the reasons listed in the description of each case 
The present authors therefore present the following case which they feel ful- 
fills all the criteria of an acute leukemia 

Table II 

Cases Reported as Plasma Cell Leukemia 

Piney 1924 
Jackson, Parker and Bctliea 1931 

Osgood and Hunter 1934 

Reiter and Freeman 1937 

Case Report 

W B , white female, age 67, was admitted to the Kings County Hospital on April 
30, 1943, with the chief complaints of pain across the chest and swelling of feet and 
legs Patient had dropsy at the age of six and since she was 35 years of age there 
were numerous attacks of dependent edema and dyspnea For four weeks prior to 
admission the patient had had severe frontal headaches, dizziness and periods of un- 
consciousness During this period she lost nine pounds and occasionally coughed up 
a little blood The positive physical findings on examination were the apparent 
se\erc anemia, ptosis of the left eyelid, enlarged cervical and inguinal nodes, and- the 
presence of a round mass in the right iliac region which was movable and painful on 
pressure Temperature nas 100 2° F , pulse 100, blood pressure 120 mm Hg systolic 
and 60 mm diastolic Urinalysis disclosed albumin 3 plus with many hyaline casts 
and white blood cells The initial and subsequent blood counts aie shown in table 3 


18 to 55% plasma cells 
6 5% plasma cells 
47 to 54% plasma cells 
72 to 74% plasma cells 
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Table III 
Peripheral Blood 


D^te 

,i 

lib 

RBC 

1 

WBC 

1 

ScR 

PMN j 

Non Scg 
PMN 

Mj do* 
cytcs 

L>mpIio- 
c> tes 

Mono 

cjtes 

Phsma 

Cells 

5/6/43 

5/11/43 

5/13/43 

55% 

50% 

2.140.000 

2.450.000 

31.000 

15.000 

11.000 

30% 

49% 

64% 

6% 

31% 

11% 

2% 

4% 

11% 

11% 

9% 

7% 

13% 

44% 

5% 

3% 


Furtlier laboratory e's.aniination made during the first 48 hours m the hospital showed 
Urea 58 mg per cent , sugar 82 mg per cent^ creatinine 1 4 mg per cent Pro-' 
thrombin time was 75 pei cent of normal Urinary urobilinogen was 4 plus 
Bence-Jones protein was absent from the urine The total proteins of the blood 
were found to he 11 0 gm per cent of which 2 5 gm were albumin and 8 5 gni globulin 
Blood Wassermann reaction \ias negative Sternal puncture was done on several 
occasions and the results are noted in table 4 Three days after admission the 

Table IV 


Bone Marrow Studies 


Date 

Total 

Nude 

ited 

Cells 

Mega 

karyo 

cytcs 

ScR 

PMN 

Non 

ScR 

PMN 

Myclo 

cytea 

Myclo 

blasts 

Plasma 

Cells 

Lym 

pho 

cytcs 

Mcgalo 

blasts 

Erj thro 
blasts 

Normo- 

blasts 

5/6/43 

32,000 

0 

27% 

7% 

6% 

0 

48% 

8% 

0 

0 


5/8/43 

45,000 

0 

7% 

4% 

8% 

1% 

27% 

4% 

0 

0 

49% 

5/11/43 

250,000 

22 

13% 

8% 

6% 

0 

30% 

4% 

0 

1% 

38% 

5/13/43 

175,000 

0 

4% 

5% 

16% 

1% 

31% 

3% 

1% 

3% 

36% 


patient developed signs of bronchopneumonia at both bases and sulfathiazole therapy 
was instituted The highest blood level reached was 3 8 mg per cent During the 
entire course m the hospital the patient was drowsy and slept most of the time A 
lumbar punctuie five days after admission revealed no abnormalities On the sixth 
day the patient complained of pain in the abdomen and passed a yellow wateiy stool 
She was obviously icteiic The gums were oozing and swollen Puipunc spots 
were found over the body The axillary nodes were now enlarged in addition to the 
cervical and inguinal The signs of consolidation became more marked at the right 
base This was confirmed on roentgen-ray of the chest The patient was given 
three transfusions of 500 c c each, but died 18 days after admission to the hospital 
Complete skeletal roentgen-rays were taken but no abnormal bone changes were found 
The cells designated as plasma cells m the peripheral bloody and bone marrow 
were of several types Many were typical, being slightly larger than the lymphocyte, 
having a deep blue cytoplasm with a clear zone opposite the eccentrically placed 
nucleus Some of the nuclei had the typical cartwheel structuie, others showed a 
thick dense irregulai chromatin (figure 1) There were other cells which were 
slightly larger, the cytoplasm varying from pink to bluish-gray, and a slightly larger 
nucleus also eccentrically placed These cells resembled atypical normoblasts and 
erythroblasts The nuclei of these cells resembled those of the typical plasma cell 
(figures 3 a and b) Finally there were some cells which were two to three times the 
size of the usual lymphocytes The nuclei of these cells were large, occasionally oval 
but usually round, and finely granular One to three nucleoli were present The 
cytoplasm was of a deep blue coloi and had a tliin clear pen-nuclear zone These 
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X lOTO^ ^ (above) Antemortem bone marrow smear showing typical plasma cells (PC) 
Fig 2 (bclozu) Megaloblastic type of plasma cell (M P C ) X 1000 


e left cervical region there was a hard mass, about the size of a lemon ^Tt. ^ 
bilateral axillarj and deep inguinal adenopathy, the nodes being discrete, ISrabS 
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the size of walnuts The body was waJvj'-while in color There were varicosities of 
both legs There was dependent lividity, with no jaundice, edema or operative scars, 
and no external evidence of recent injury There was iioiinal hair distribution and 
normal postmenopausal exteinal genitalia Incision The usual “Y” shaped incision 
was made, and the sternal plate was lifted in the usual manner Body cavities Im- 
mediately beneath the sternum there was a large antemortem blood clot There were 
no pleural adhesions, and no free fluid in the pleural ca\ity There was no abdominal 
fluid, and the serosal surfaces of the abdominal viscera were smooth and glistening 
The deep inguinal Ijmph nodes were enlarged to the size of walnuts and were discrete 
Head The scalp was incised and leflected The tissues of the sub-galea were slightly 
edematous, and presented many roughly circular hemorrhagic areas measuring ap- 
proximately 4 mm in diameter The calvarium was removed The dura was slightly 
adherent, especially along the sagittal sinus Several granulations were noted here 
Tiansillumination of the calvarium showed no rarefied areas The dura was incised 
and the brain exposed Alarked subarachnoid edema fluid was noted This occupied 
the convex surface of the entire hemisphere Puncture of the pia-arachnoid released 
considerable fluid Theie was moderate to marked cerebial atrophy, as evidenced bj 
widened and deep sulci The brain was removed and examined No areas of soften- 
ing were noted The vessels of the base were normally constituted, but the site of 
marked atherosclerosis Serial section of midportion showed no gross pathologic 
lesion of the cerebellum Horizontal section of both hemispheies revealed small cysts, 
which occupied the nuclei of the base No other abnormality was visualized Lungs 
The right lung weighed 660 grams, the left lung 650 grams There were small hard 
white areas in the apices of both lungs The surfaces of both lungs were gray- 
blue in color, and they both had increased resistance centrally, while the periphery was 
spongy Cut surfaces revealed the lungs to be gray in color, edematous, and well 
aerated There was marked hilar adenopathy Heat t The heart weighed 260 grams 
It lay free in the peiicardial cavity, and there was no free pericardial fluid There 
was normal distribution of epicardial fat The myocardium was of normal thick- 
ness, but the papillary muscles were model ately effaced The v^alve surfaces were 
smooth, and chordae tendineae were not thickened The ostia of the coronary arteries 
were patent, the vessels were traced throughout their course, and showed no ob- 
struction or thickening of the walls The aorta showed generalized, raised yellow 
plaques and had some ulcers The wall was thin The ostia of all branches were 
patent There was calcification at the bifurcation Lwer The liver weighed 2,030 
grams It was enlarged to four fingers below the costal margin The edges were 
sharp The surface was smooth and friable, and gave the appearance of red and 
yellow streaked marble Cut section revealed this streaking to stand out more markedly, 
the yellow being homogeneous The hepatic vessels and ducts were grossly normal 
The gall-bladder contained 20 c c of dark green bile Two small black calculi were 
present The mucosa was thickened, tlie bile ducts were patent, and pressure on tlie 
gall-bladder caused bile to flow at the ampulla of Vater Spleen The spleen was en- 
larged and weighed 600 grams It was soft and boggy Several hard areas were 
palpable It was grayish-red in color The cut surfaces were boggy, and showed 
an increase m the gray pulp There were black nodules present, which corresponded 
to the hard areas felt on the surface Adienals The adrenals were normal in position 
and size Their surfaces were yellow, and cut sections revealed a yellow cortex and , 
brown liquefied medulla Kidneys The kidneys were small, and will be described 
together Each weighed 160 grams The surfaces were maroon in color, firm m 
consistency, and smooth in texture The capsules were stripped with ease Cut 
surfaces revealed cortex and medulla to be well demarcated, and the normal rela- 
tionship existing between the two The calyces, pelves and ureters showed no gross 
abnormality The bladder contained 80 cc of cloudy yellow urine The trabeculae 
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Fig 3a 
Fig 3b 


(above') Normoblastic 
(below) Erythroblastic 


type of plasma cells (N P C 
type of plasma cell (E P C 


) 

) 


X 1000 
X 1000 


were normal m size, and tlie mucosa was injected Gemtahn 

mucosa showed no gross abnormality cervical canal was patent and its 

stomach c„aa„,ed ,00 cc'o, l.glu groin fl„.d Tirm„'c“r.njS“ d 
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Fig 4 Spleen X 120 

rugae were atrophic There was no ulceration or giowths The duodenum, je 
junum and ileum were empty The mucosa was injected, but there was no ulceration 
There was generalized mesenteiic adenopathy There were no niesenteiic thrombi 
or hemorrhage The cecum, ascending, transverse, descending and sigmoid colons 
showed no obstruction or diverticula The rectum was full of feces The appendix 
was present and showed no gross evidence of disease 



Fig 5 Liver X 120 
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Miooscopic Siildy (Interpretation by Dr W W Hala) Spleen There was a 
diffuse infiltration of plasma cells into the sinusoids, mixed in with the pulp cells 
There w^re no discrete aggregations of plasma cells The Malpighian corpuscles 
were indistinct and obscured Another section of the spleen disclosed an area of 
hemorrhagic infarction Bone Alairozv Hyperplastic with an apparent inciease of 
plasma cells Lwe) There was an infiltration into the portal spaces and sinuses 
consisting of round, plasma and reticuloendothelial cells The parenchymal cells 
showed evidence of extensive fatty changes (figure 5) Lymph node No follicles 
were present The normal architecture was completely destroyed and was replaced 
by an overgrowth of small round and plasma cells which had infiltrated into the 
surrounding fat (figure 6) Imprints made of an inguinal node immediately after 
death demonstrated nests of plasma cells more distinctly Most of these were typical 



Fig 6 Lymph node X 120 


plasma cells, but a few resembled normoblasts as found in the* peripheral blood The 
preponderance of cells, however, were lymphocytes There was no evidence of in- 
filtration into any of the other organs, the only pathological changes being the usual 
degenerative ones which are associated with senility 

Discussion 

The authors do not wish to enter into the controversy as to the origin of 
the plasma cell HoAvever, from the material at hand m this case, the ery- 
throblastic theory of Jordan^* finds great favor In initial cursory ex- 
amination of the marrow smears many of the cells were thought to be 
“atypical” megaloblasts and erythroblasts The staining qualities of the ’ 
more immature cells strongly suggested the former, and it was only after- 
examination of many fields that the true nature of these cells was determined 
Many of the older plasma cells strongly resembled normoblasts with cyto- 
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plasm which appeared hemoglobiniferous At the same time the authors 
are aware of the overwhelming weight of such experiments as those of 
Maximow " who demonstrated the growth of plasma cells from lymphocytes 
after two days’ incubation However, the issue does become more com- 
plicated if one bears in mind the reports of Furth who found that the 
intravenous injection of myeloid cells into mice produced in some instances 
myeloid leukemia and m other animals multiple myeloma 

The present authors have utilized the method of sternal puncture in all 
cases showing hematologic disorders and have found the marrow to be dif- 
fusely involved in all cases of multiple myeloma This is m accord with the 
findings of Rosenthal and Vogel®" Beizer, Hall and Griffin®’’ found only 
eight out of 10 cases with positive sternal marrow punctures Flowever, it 
has been the experience of one of us (L M M ) in an early case of multiple 
myeloma that the plasma cells had a tendency to clump together in groups 
of six to eight and were not broken up during the process of preparing the 
smears The nests of cells were so characteristic when seen that the diag- 
nosis was made even though the smears did not show diffuse overgrowtli of 
the cells and was later confirmed on roentgen-ray studies of the bones This 
suggests that with the greater use of sternal puncture as a routine measure 
m obscure cases, particularly of anemias of unknown origin, the number of 
recognized cases of multiple myeloma will increase 

The cases of multiple myeloma with plasma cells in the circulating blood 
bear a strong analogy to patients with lymphosarcoma who show lympho- 
sarcoma cells m the peripheral blood, as reported by Isaacs,®® and to cases of 
leukosarcoma originally described by Sternberg ®® Similarly, patients with 
lymphatic and myelogenous leukemia often- show asymptomatic single and 
multiple localized bone lesions if routine roentgen-ray studies are done 
Another close analogy is to cases of chloroma where both intra- and extra- 
osseous green tumors occur in conjunction with the blood picture of 
leukemia 

Another interesting associated finding was the elevated blood proteins 
with the globulin reaching a level of 8 5 grams pet 100 c c of blood This 
neither militates against nor confirms the diagnosis of multiple myeloma or 
plasma cell leukemia since hyperproteinemia is present m other diseases 
(notably cirrhosis of liver, lymphogranuloma venereum and kala-azar and 
may be absent in myelomatous disease (especially where Bence-Jones protein 
is found in the urine ®®) 

As far back as 1907 Pappenheim ^® suggested that multiple myeloma is a 
generalized disease of the hematopoietic tissue which happens to affect at 
first or primarily the bone marrow Since that date numerous authors have 
stressed the relationship of diffuse multiple myeloma to the lymphatic and 
myelogenous leukemias This becomes even more apparent when patients 
with diffuse myelomatous tumors begin to show plasma (myeloma^) cells 
m the circulating blood, as recorded in table 1 The present case reported 
completes the chain in the analogy to lymphoid tumors in that no masses 
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were demonstrated in any bone eitlier by complete skeletal roentgen-rays or 
after a careful search at the autopsy table The diffuse invasion of organs, 
including lymph nodes and bone marrow with the presence of immature and 
mature plasma cells in the circulating blood justifies the designation in this 
case of acute plasma cell leukemia 

The classification of tumors involving plasma cells which has been sug- 
gested by several autliors (Naegeh," Jackson et al Muller and Mc- 
Naughton (table 1), and Ulrich®^) may be combined into -the following 
simple but comprehensive form 

Local 

/ 

(1) Extra-osseous plasmacytoma 

Generalized 

Local 

/ 

(2) Osseous plasmacytoma 

Generalized 


Summary and Conclusion 

1 A case of acute plasma cell leukemia is presented which fulfills all tlie 
clinical and hematological criteria necessary for the diagnosis of acute 
leukemia 

2 The elevated blood globulin in association with overgrowth of plasma 
'cells in oigans, bone marrow and peripheral blood indicates the close rela- 
tionship of this case to diffuse multiple myelomatosis 

3 A review of the literature of various plasma cell neoplasms suggests 
that they are all part of the same disease process involving hematopoietic 
tissues and organs The above case completes this chain 

4 A condensed and comprehensive outline of plasma cell tumors is pre- 
sented 

5 From the material at hand in this case it is suggested that some 
plasma cells are developed from abortive megaloblasts or their derivatives 
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AN UNUSUAL CASE OF AORTIC ANEURYSM =■ 

By S P Sanford, MD, Savannah, Geoigia 

On October 13, 1939, a negro male, age 18, who gave the date of his birth as 
June 3, 1921, was admitted to the hospital with primary syphilis His history re- 
vealed that his father, age 45, was living and well, and that his mother died at the 
age of 30, cause unknown Four siblings are living and well The patient was 
single He had had measles in childhood, mumps at eight, chickenpox at 10, and , 
malarial fever at 13 

His present illness had begun about three weeks before admission with a penile 
ulcer and generalized pustular eruption over the body There was no itching There 
had been no noticeable loss of appetite There had been a feeling of feverishness 
intermittently for two weeks » 

Physical examination revealed a young negro male with good musculature There 
was a healing ulcer in the coronal sulcus that was definitely indurated The epi- 
trochlear and inguinal lymph nodes were definitely enlarged One inguinal node was 
rather large and painful The body was covered by numerous pustules The rest of 
his physical examination was normal 

A dark-field examination of the ulcer showed spirochetes of syphilis The Was- 
sermann reaction was strongly positive, and the Kahn reaction was strongly positive, 
240 units The blood examination was as follows red blood corpuscles, 3,800,000, 
white blood corpuscles, 5,000 , hemoglobin, 50 per cent , differential count small mono- 
nuclears 26 per cent, large mononuclears 1 per cent, and .neutrophiles 73 per cent 
Feces showed ova of Tnchurts triclmira 

The patient was treated with neosalvarsan, 0 3 gram initial dose, followed at 
weekly intervals by 0 6 gram for eight doses He was also given concurrently eight 
doses of thio-bismol 0 2 gram each A spinal fluid examination was made on Oc- 
tober 25, which was reported as follows Albumin normal Cell count 1 Globulin 
negative Mastic 000000 The intestinal parasites were apparently removed by tetra- 
ethylene M60 successfully as subsequent examination showed no ova 

The serological tests for syphilis made at the conclusion of the first course of 
treatment were as follows Wassermann reaction, four plus Kahn reaction, four 
plus , units 10 The patient did not return for a second course 

On July 24, 1941, approximately two years after initial infection, the patient re- 
turned to this hospital complaining of severe pains over his heart These, he stated, 
had begun three weeks previously while he was employed as a shrimp fisherman He 
had had paroxysmal nocturnal dj'spnea He had had a slight fever for six weeks, 
but no other symptoms were elicited on careful questioning 

Physical examination at this time revealed a well developed muscular negro male 
of 20 years, weight 138 pounds, height 5 feet, 6 inches 

The pupils were small, equal and active The alignment and development of the 
teeth were excellent, the throat was normal The -neck showed marked pulsations in 
both carotid regions and m the region of the right subclavian artery The thorax 
was well coiered, and there were no other pulsations noted by direct and tangential 
inspection The heart rate was 90 and the rhytlim regular -The apex impulse was 

*Rccci\ed for publication July 26, 1943 

From the Medical Scrrice, U S Marine Hospital, Savannah, Georgia 
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not shaiply localized The sounds were overactivc Tiie aortic second sound was ac- 
centuated, low pitched and followed immediately by a murmur His blood pressure 
was 120 mm Hg systolic and 60 mm diastolic, the same in both arms The aorta was 
easily felt in the jugular notch The peripheral arteries were not sclerosed, and there 
were no varicosities Duroziez’s sign was not elicited The lungs were clear The 
abdomen was negative The spleen was not palpable The cervical, axillary, epi- 
trochlear, and inguinal lymph nodes weie all palpable The urinalysis was normal, 
the red blood count was 4,270,000, hemoglobin, 69 per cent The Wassermann and 
Kahn tests were negative The spinal fluid examination of August 5, 1941, was as 
follows Albumin normal Globulin negatnc Cell count 8 cells per cu mm fluid 
Mastic 000000 C S F Wassermann reaction — negative 

A roentgenographic examination of the chest re\ealed a large aneurysm of tlie 
distal portion of the aortic arch A simultaneous electrocardiogram and stethogram 



Fig 1 Roentgenogram of chest taken July 24, 1941, showing aneurysm 

showed a diastolic murmur replacing the second sound The conducting mechanism 
was within normal limits, S^-Sj and S 3 were slurred 

A second roentgenographic examination of the aorta showed the ascending loop 
reduced in size This was thought to be caused by subsidence of perivascular lymph- 
edema It does not seem reasonable to believe that the reduction m size represents a 
reduction in the caliber of the aorta 

The patient lived until December 5, 1942, when he finally succumbed to pulmonary 
congestion Peripheral signs of aortic insufficiency had developed 

An autopsy revealed a saccular aneurysm almost four inches in diameter below 
the descending loop of the arch Th^ aortic valves were eroded The rest of the 
thoracic aorta was involved in a syphilitic process of thickening and longitudinal 
stnations 

In negro patients aneurysm of the aorta has not been an infrequent finding 
The average age at the onset of the symptoms is considerably lower than that 
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for the general population This has been attributed to widespread youthful in- 
fection and to arduous labor It is not unusual to see negroes incapacitated by 
aneurysms or other forms of vascular syphilis in the early thirties, but for aneu- 
rysm to develop in a 20 year old youth, within two years of the proved initial in- 
fection, IS indeed a medical curiosity 

Evans ^ was able to find only two cases of thoracic aneurysm in persons be- 
low the age of 30 in addition to one case which he reported One of these cases 
was 29 and the other 28 

In this period of 46 years there weie 840 cases of thoracic aneurysm admitted 
to the London Hospital 


Summary 

This case of a 20 year old negro dying’ from an aneurysm of the aorta is 
unique from two standpoints In the first place aneurysm of the aorta is ex- 
tremely rare in one so young In the second place it is very rare for an aneu- 
rysm to develop within two years of proved primary infection 
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disseminated visceral idiopathic hemorrhagic 

SARCOMA (KAPOSI’S DISEASE) REPORT OF CASE 
WITH NECROPSY FINDINGS 


By Samuel Nesbitt, M D , Ph D , F A C P , P F Mark, M D , and 
H M Zimmerman, M D , New Haven, Connecticut 


The lesion of idiopathic hemorrhagic sarcoma (sometimes called angio- 
reticuloendothelioma) or Kaposi’s disease, is a granulomatous tumor charac- 
vascular proliferation and hyperplasia of spindle cells which are of 
^ various theories have been advanced as to 

its^ the disease is indicative of the fact that the actual nature of 

origin remains obscure, although it is generally believed to represent a true 
neoplastic process rather than an infectious one ^ The disease occurs almost 
ways m men who are manual laborers, the great majority of them being Jewish 
fiftl eastern European or northern Italian stock usually during the 

h sixth or seventh decades of life The course of the disease is ordinanly 
pro onged, lasting from six months to 25 years 

IS involvement associated with cutaneous lesions in Kaposi’s disease 

1 no uncommon Disseminated visceral lesions in the absence of cutaneous 
tiaf^d^^'^^'T^ relatively unusual and, in fact, the existence of such substan- 
ea cases has been strongly questioned ^ In an extensive review of the subject 
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Clioisser and Ramsey ’ cited one instance of Kaposi’s disease \\ ithout skin lesions 
and reported two additional cases Weller ° lias also described two similar 
cases The purpose of this communication is to present the olmical study and 
necropsy findings of a patient i\ho had no skin manifestations but uho showed 
widespiead visceral involvement by a hemorrhagic sarcoma the histological pic- 
ture of which conformed to the accepted descriptions of the lesion of Kaposi’s 
disease i ^ 4 ^ point of interest m this instance in addition to the lack of 

skin lesions is that the biam and thyroid contained foci of the tumor It has 
been stated ^ that no case of Kaposi’s disease has been reported to have had 
involvement of these oigans and we have been unable to find such a description 
Theie was also cardiac involvement with the formation of an auricular thrombus 
Involvement of the heart has been reported in eight cases of Kaposi’s disease ® 

Case Report 

The patient was a 59 year old wliite American born tool-maker whose parents also 
had been born m this country He was admitted to the hoSpital because of weakness 
of the left arm and leg of two and one half weeks’ duration The family history 
was irrelevant The patient’s past history is significant m that he had been admitted 
to the hospital one year previously because of left upper lobe lobar pneumonia due to 
pneumococcus type III, which lesponded well to sulfadiazine He was also digi- 
talized because of slight cardiac enlargement, auricular fibrillation and evidence of 
some pulmonary congestion However, at the time of his discharge one month after 
admission, roentgenogi aphic examination of the chest still showed consolidation of the 
left upper lobe as well as a coaise mottling throughout the entire right lung field 
which earlier had presented the appearance of passive congestion but which now had 
assumed a more nodular appeal ance He was advised to return for complete re- 
examination after a period of convalescence but this he failed to do From that time 
until his terminal illness he felt perfectly well, continued at his work, and he pre- 
sented no referable complaint including respiratory distress, chest pain, cough, 
hemoptysis, sputum, and there was no weakness or loss of weight Upon returning 
home from work two and one half weeks before his next and last hospital admission 
he had suddenly been seized by uncontrollable spasmodic flexion movements of his 
left arm and leg There was no aura, he did not lose consciousness, nor was there 
urinary or fecal incontinence He had never experienced such an episode previously 
The jerking movements of the extremities subsided m about 15 minutes, but he then 
discovered marked weakness of these members which persisted so that he had been 
unable to return to his work Five days before coming to the hospital, while walking, 
his left foot had caught beneath a rug, causing him to fall to the floor striking his 
head and left lower back A small laceration was produced over the occiput and left 
him with persistent severe pain about the left sacroiliac region which caused him 
to come to the hospital For approximately a year, about once a month he had been 
experiencing bipanetal headaches each of which lasted only for a few hours and 
which had not been of sufficient severity to xause him to seek medical attention 

Physical examination revealed a well -nourished and well-developed man who did 
not appear to be chronically ill nor in any acute distress He was completely con- 
scious, cooperative and well-oriented Rectal temperature was 100° F , the pulse 
rate was 105, respirations 22 The systolic blood pressure was 140 mm of mercury 
and the diastolic 90 mm of mercury There was no pallor or cyanosis The skin was 
not pigmented nor did it present the appearance of any unusual lesions The pupils 
were round, regular and reacted normally to light and to accommodation The ocular 
fundi showed only evidence of moderate arteriosclerotic changes The brachial and 



CASE REPORTS 


603 


radial arteries were somewhat thickened but weie not tortuous Pulsations were 
present in the vessels of the lower extremities The heart was moderately enlarged 
to the left, the apex being in the fifth interspace 10 cm left of the midsternal line 
The cardiac rhythm was totally irregular, and there was a pulse deficit of 20 A 
soft systolic murmur was audible over the lower sternum The lung fields were 
resonant throughout, vocal and tactile fremitus nere within normal limits, the breath 
sounds were everywhere vesiculat in nature, and medium moist crackling rales as well 
as an occasional sibilant rale were heard over both lung fields posteriorly The ab- 
domen was soft , there was no tendei ness and no mass Enlarged organs could 
not be palpated Rectal examination was negative apart from a moderately and 
symmeti ically enlarged prostate of normal consistency There was no unusual adeno- 
pathy The thyroid was of normal size, shape and consistency The genitalia were 
normal and there was no palpable mass in or about the testicles There was 
moderate weakness of the left hand and arm but maiked weakness of the left leg 
All of the deep reflexes of the left upper and lower extremities were increased 
although there was no clonus The left Babinski test was positive, the Sheldon and 
Hoffman tests were negative There was no sensory disturbance and vibratory and 
position sense remained intact The left abdominal reflexes were diminished and 
the left cremasteric reflex was absent The cranial nerves were intact 

Laboiaioiy Data The red blood cells numbered 4 89 million, the hemoglobin 
was 14 grams per 100 cc of blood The white blood cell count, differential count 
and blood smear were not unusual The urine contained no albumin, sugar, acetone or 
cells, and the specific gravity was 1 024 Routine flocculation tests for syphilis were 
negative The stool examinations were negative for occult blood Lumbar puncture 
was performed The initial pressure was 100 mm of water, the final pressure 80 
mm of water after remoyal of 8 c c of fluid, the dynamics were normal The cerebro- 
spinal fluid was clear, contained 3 lymphocytes and 12 fresh red blood cells The 
Pandy test was 3 -h, protein content of initial fluid was 70 mg per 100 c c and of the 
final fluid was 68 3 mg per 100 c c Electroencephalography revealed abnormalities 
which were most marked over the right central aiea The Ascheim-Zondek test 
was negative 

Roentgenographic examination of die skull, the sacroiliac region, flat plate of 
the abdomen, and intravenous pyelography revealed no abnormalities Examination 
of the chest, including lammography and Bucky films, revealed numerous nodules 
throughout both lung fields which were characterized by radiopacity and which were 
rounded m appearance with indistinct borders The interpretation was carcinoma- 
tosis of both lungs but whether this was primary carcinoma of the lungs or metastatic 
from without could not be ascertained from an examination of the films The pa- 
tient’s general condition did not warrant a gastrointestinal series 

The day following his hospital admission, while being examined, there was noticed 
the sudden onset of jerking twitching movements of the muscles over the left upper 
abdomen at a rate of 30—40 per minute, which lasted about one and one-half minutes 
On the thirteenth day he seemed somewhat clouded mentally and although he re- 
mained well-onented his behavior seemed peculiar On one occasion he vomited a 
small amount of fresh blood Despite supportive measures his general condition be- 
came progressively worse On the nineteenth day he lapsed into deep coma from 
which he never could be aroused, and he died on the twenty-fifth day The clinical 
impressions were arteriosclerotic cardiovascular disease, auricular fibrillation, com- 
pensated , pulmonary carcinomatosis, primary site not established , the nature of the 
central nervous system lesion remained obscure but might be attributed to metastatic 
cerebral neoplasm, cerebral embolus from an auricular mural thrombus or nossiblv 
cerebral thrombosis 

Necropsy The body was that of a well-developed and fairly well-nourished 
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PLATE 1 

Fig 1 Hemorrhagic tumor masses m brain tj- s> t' * v i cn 

Fig 2 Photomicrograph of spindle-shaped tumor cells H & E stain, X ISU 

Fig 3 Hemorrhagic mass m wall of jejunum 

Fig 4 Thrombus in left auricle tot- v enn 

Fig 5 Photomicrograph of blood sinuses in tumor H & E stain , X 300 
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white male It was 180 cm in length and weighed 140 pounds A shallow decubitus 
ulcer was present on the left hip The skin contained no nodules, warts, or areas 
of pigmentation Two small, firm, round hemorrhagic nodules were present in the 
greater omentum, these were composed of a central mass of gray-white tissue sur- 
rounded by a zone of hemorihage A similar mass was found in the wall of the 
jejunum (figure 3) A healed aortic and initial valvulitis with stenosis of the mitral 
valve was present in the heart The left auricle was almost completely filled with 
a huge thrombus which extended into the left pulmonaiy vein (figure 4) No 
macroscopic tumor foci were discovered in the heart All lobes of the lungs were 
studded with variable-sized, firm, round nodules of gray-white tumoi tissue, these 
nodules were surrounded by narrow zones of hemorrhage and had a granulomatous 
appearance One hilar lymph node was likewise involved Similar macroscopic 
foci of the tumor were present in the wall of the stomach (with ulceration of the 
mucosa), liver, spleen, kidneys, thoiacic and lumbar vertebrae, and brain (figure 1) 
The lesions were particularly numeious in the cerebrum, where both hemispheres 
and their motor areas contained multiple nodules The brain stem and cerebellum 
were hot involved Two guinea pigs were inoculated with fresh tumor tissue One 
was sacrificed at 79 days and was found free of lesions The second animal ivas alive 
at 131 days without evidence of disease 

Microscopically the tumor masses varied in appearance The overall picture 
was that of a granulomatous hemorrhagic sarcoma with a pleomorphic spindle cell 
as the dominant stiuctural unit (figure 2) In the vertebral bone marrow the 
spindle cells were more diffei entiated than elsewhere and had a whorl ed arrangement 
Formation of blood channels and sinusoids was particularly prominent (figure 5) In 
some places the blood channel walls appeared to be formed by the spindle cells whereas 
m other areas they were lined by endothelium Extensive areas of hemorrhage were 
present in all lesions The combination of the spindle cells with the numeious blood 
channels created a granulomatous appearance in many fields Areas of necrosis with 
polymorphonuclear leukocytic infiltration were common There were two accumula- 
tions of atypical cells with round or oval hyperchromatic nuclei in the left auricular 
thrombus The thyroid contained a small zone occupied by pleomorphic tumor cells 

Summary 

A Case of Kaposi’s disease (disseminated visceral idiopathic hemorrhagic 
sarcoma) has been presented including the clinical picture as well as the necropsy 
findings This case is of particular interest because of involvement of the 
thyroid gland and of the brain , to our knowledge there is no recorded instance of 
involvement of these structures Disseminated visceral lesions as presented by 
this case, m the absence of dermal manifestations, are extremely unusual 
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SYPHILITIC HEART DISEASE PROBABLY DUE TO CON- 
GENITAL SYPHILIS , REPORT OF TWO CASES " 

By Sol Katz, M D , Hugh H Hussey, M D , F A C P , and 
Bernard J Walsh, M D , Washington D C 

It is veiy difficult to establish the diagnosis of syphilitic aoititis in children 
and adolescents, and confirmation b}’’ pathological study is absolute only if the 
Ticponcma pallidum is found in the aorta Stolkind ^ emphasized that the 
Ti eponema pallidum is not found in the aorta of children with congenital syphilis 
who are moie than one year old, and for this reason the diagnosis of congenital 
syphilitic aoititis has rarely been proved in older children or adolescents Mc- 
Donald - has indicated that the aortic lesions of congenital s)'phihs differ in no 
way from those of the acquii ed form 

The order of frequency with which McCord ® found the spirochete in venous 
organs in 243 fetal autopsies is as follows lungs, kidneys, liver, spleen, adrenals, 
thymus, heart, spinal cord, and aoita ^t times all the organs mentioned 
harbored the organism, at times only one oi two organs However, he felt that 
if the Ticponcma pallidum vere found in one organ it could be found in all 
Yampolsky and Powel were of the opinion that aortic lesions heal rapidly 
when antisypliihtic therapy is instituted early in life, and that the stigmata of 
early syphilitic infection are larely seen in later life 

Cole** has reported that the average duiation of life in vigorously treated 
cases of established syphilitic aortitis in adults is 85 months, whereas in the un- 
treated group It IS 34 months Antisyphihtic therapy has, therefore, an allaying 
effect on the aoitic and other lesions of acquired syphilis, but does not entirely 
heal the aortic lesions existing before the onset of treatment 

Morhardt ® has discussed several interesting aspects of the pathogenesis of 
syphilitic aortitis He has wiitten that supennfection rarely occurs in syphilis 
but that the tertiary stage of acquired syphilis is the peiiod m which it is most 
likely to occur, that is, 15 to 20 years aftei the primary infection Therefore, 

It would seem reasonable that a congenital syphilitic after the age of puberty may 
be susceptible to the Ti eponema pallidum and that supennfection ma}'’ be re- 
sponsible for any discoverable syphilitic lesions Also, a state of syphilitic 
allergy may exist in the descendants of infected parents, and this syphilitic 
allergy may be responsible for an accelerated type of infection, may shorten the 
period elapsing before the appearance of aortic lesions, and may cause a rapid 
and progressive aggravation of already existing aortic lesions 

Eleven cases of syphilitic aortitis occurring at autopsy m patients under the 
age of 30 years were reported by McDonald ^ There was clinical evidence of 
aortic valvular disease in two of them Evidence of congenital syphilis was 
definitely present in two cases, m neither of which was there aortic valvular 
disease There was some degree of narrowing of the coronary 'ostia in all 

Yampolsl^^ and PoweH have described a case which seems to fulfill the 
lequirements for a diagnosis of syphilitic aoititis of congenital origin, a nine 
year old colored girl whose cord blood and whose mother’s blood gave positive 
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Wassennann reactions There were no signs of lesions of the external genitalia 
to indicate acquired syphilis At necropsy syphilitic aoititis, great widening of 
the commissures between the aortic cusps, and extremely narrowed coronar}'- 
artery ostia ere found 

Norris' reported two cases of sudden death due to probable congenital 
syphilitic aoititis The first was a nine yeai old giil with a positive Wasseimann 
reaction whose family histoiy indicated that hei mother had had two stillbirths, 
and seven cluldren who had died in early infancy The father had a right 
hemiplegia At autopsy the heart weighed 250 giams, the aortic cusps were 
separated, and the sinuses of Valsalva and the ascending aorta showed a thick- 
ened wrinkled intima The ascending aorta was dilated and the orifices of 
both coronary arteries w'ere narrowed but not occluded Microscopic examina- 
tion showed irregular intimal thickening, perivascular lound cell infiltration in 
the media with elastic and muscle fibers broken at these points The adventitia 
was thick and scarred wuth scattered perivasculai round cell formation Levaditi 
stain failed to demonstrate spiiochetes in the aorta, myocaidium, lungs, spleen, 
liver 01 kidney The second case was a 17 year old male who collapsed wdnle 
pulling a cartload of w'ood and died a few minutes later Necropsy showed left 
ventricular' enlaigement, a heart weight of 340 giams, and thickened aortic 
cusps w'lth rolled margins and thickened points of attachment The orifice of 
the right coronary artery was completely occluded by scar tissue extending out 
of the sinus of Valsalva The left coronary artery was patent but narrowed by 
a similar process Microscopic examination of the root of the aorta and sinuses 
of Valsalva showed a thickened intima with areas of mononuclear infiltration, 
areas of rarefaction, and round cell infiltration in the media The adventitia 
was thickened with numerous areas of perivascular round cell formation The 
aortic valves were fibrous and round cell infiltration was seen where the fiee 
edge fused with the aorta Levaditi stain of the aorta showed no spirochetes 
Norris admitted that there was no conclusive evidence that the disease m 
either case was due to congenital syphilis No maternal Wassennann reactions 
were done, although the stillbirths in the first case suggested syphilis in the 
mother Neither patient had other lesions of congenital syphilis, and the Was- 
sermann reactions were not obtained at an early age He also mentioned the 
possibility that the infection may have been acquired extragenitally aftei birth 
The age of these two patients does not preclude the possibility that the syphilitic 
aortitis was acquired, for although the highest incidence of clinical manifestations 
referable to the aorta occurs 15 to 20 years after the primary infection the in- 
terval may range from several months to 50 years 

Nieman and Marks ® presented the case of an 11 year old girl with productive 
aortitis and multiple thoracic aneurysms Pathologic examination revealed the 
syphilitic nature of the disease The aorta showed degeneration of the media 
with secondary fibrosis, fibrotic mtimal thickening, proliferation of the vasa 
vasorum with surrounding inflammatory infiltration, and diffuse sclerosing in- 
flammation of the adventitia These authors mentioned the possible rheumatic 
etiology of the aneuiysms but were of the opinion that it could be excluded 
To our knowledge the following patients represent the first published case 
reports of congenital syphilitic aortitis with valvulitis and congestive heart failure 
occurring in siblings The record of Case 2, a sister two years older than Case 
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1, came to our attention during our investigation of Case 1 She was not per- 
sonally obseived by us 

Casl Rli’oris 

Ca^e 1 S C , a Negro girl, was seen at the age of fi\e and one-half years at 
Children s Hospital, Washington, D C , because of acute pychtis 

The heart was recorded as normal The liver and spleen were palpable The 
blood Wassermann reaction on two occasions during this hospital staj was strongly 
positive Spinal fluid examination, including the Wassermann test, was negative 
Antis>philitic therapy was instituted, and table 1 is a summary of the specific treat- 
ment earned out 


Iadic I 


Time Interval 

Antis> pliiltUc Treatment 

Blood T(.»t 

Weight 

Comment 

March 1924 to 
January 1925 

17 injections of 0 285 gm of 
neoarsphenaminc 

Wassermann 

4 plus 

42 to 48 

1 pounds 

Ophthalmologist 
wrote, “Luetic 
disease with 
hemorrhage into 
right eye ” 

1925 

27 injections of 0 285 gm of 
neoarsphenaminc 

1 

1926 

28 mjeptions of 0 3 to 0 36 
gm of neoarsphenaminc 

1927 

17 injections of 0 3 to 0 36 
gm of neoarsphenamme 

14 injections of bismarscn, J 
ampule 

April 1927 

Wass 3 plus 
Kahn 4 plus 

Nov 1927 

Wass negative 

Jan 1928 

Wass negative 


She was admitted to Galhnger Municipal Hospital for the first time in Decem- 
ber 1938 The hospital chart for this admission has been lost However, the dis- 
charge diagnosis was syphilitic heart disease, acute salpingitis, and blindness 

She was readmitted to the Gynecological Department of Galhnger Hospital in 
October 1939 because of bilateral salpingo-oophontis On this occasion the notation 
was made that she had been blind since the age of 11 She had given birth to a 
normal child m 1936 The significant findings other than those related to her pelvic 
difficulties were as follows Blood pressure 125 mm Hg sjstolic and 50 mm diastolic, 
bilateral keratitis, heart enlarged downward and to the left with the maximal apex 
impulse m the sixth interspace 10 cm from the midsternal line A loud systolic 
murmur was heard at the cardiac apex and in the aortic area to the right of the 
sternum There was a loud diastolic murmur along the left sternal border Scoliosis 
of the lower thoracic and upper lumbar vertebrae was described also The Kahn 
reaction of tlie blood was negative 

In October 1940 she was admitted to the Medical Service for evaluation of her 
cardiac status This was the first time she was seen by us Physical examination 
showed marked systolic pulsation of the arteries of the neck and extremities, and 
nodding of the head with each contraction of tlie heart There was frontal bossing 
and prominence of the ends of all the long bones The corneae of both eyes were 
opaque Her nose was flattened with a moderate amount of saddling There were 
supernumerary cusps of the molar teeth The cardiac apex impulse was diffuse, with 
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the point of maximal intensity m the sixth interspace 10 5 cm from the midsternal 
line A loud blowing diastolic murmur was heaid along the left sternal border and 
in the aortic area to the right of the steinum, accompanied by an intense thrill At 
the apex a long low-pitched diastolic rumble ending in a slight ciescendo was heard 
The first sound at the apex was not unusually loud or snapping The breath sounds 
were normal A teleroentgenogram showed a large heart with particular prominence 
of the left ventricle and what was either an aneurysm or marked dilatation of the 
ascending aorta (figure 1) FIuoioscopic examination showed a much widened and 
vigorously pulsating ascending aoita without aneurysm The arch and descending 
thoracic aorta seemed normal Kahn reactions of the blood and spinal fluid were 
negative 



Fig 1 Teleroentgenogram of Case 1, showing a large heart, with particular 
prominence of the left ventricle and marked dilatation of the ascending aorta 

In the period from October 1940 to August 1941 there were five admissions to 
the hospital because of increasing shortness of breath on exertion, leading to con- 
siderable dyspnea at rest, and progressively severe substernal pain, radiating down 
the left arm, related at first to effort and later occurring at rest Physical examina- 
tion did not reveal any new findings The blood pressure was consistently 120 to 
130 mm Hg systolic, and 30 to 40 diastolic in both arms She was digitalized in 
October 1940 

On August 10, 1941 she entered the hospital because of nausea and vomiting, 
dyspnea, and substernal pain on slight effort The nausea and vomiting were de- 
creased when digitalis was omitted temporarily On the eighth hospital day she 
suddenly became very dyspneic and cyanotic There were frequent premature beats 
and numerous rales at the bases of both lungs She died four hours after the onset 
of the acute distress Her age at death was 22 years 

Postmortem examination showed a well developed young colored woman of 
slight bod> build, ivith whitish opaque corneae The pericardial canty contained 
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250 cc of serosanguinoiis fluid The heart N\as verj large, weighing 900 grains The 
left ventricle was dilated and its walls especiall> hypertrophied Its gi eatest thickness 
measured 18 mm The right ventricle was 5 mm thick There was a moderate 
amount of dilatation of the initial ring, but all valves except for the aortic were nor- 
mal Iheic was marked dilatation of the ascending aorta and aortic ring The 
comnnssuies vveie but slightlj widened Ihe aortic cusjis in their central part were 
moderately tolled and thickened The oiifice of the right co onary artery was slightly 
narrowed and that of the left coronary artery was decreased by at least 50 per cent 
owing to thickening of the intiina The wall -of the aorta was greatly thickened 
throughout, measuiing 3 mm There was no tice barking or characterisTic syphilitic 
scarring The remainder of the gross exaiiiiiialion was negative except for a mild 
degree of passiv e hyperemia of the lungs and In er 

The heait was sent to Dr Bcnjinim Castlcman of the Department of Pathologv 
of the Massachusetts General Hospital He wrote as follows “Grossly, I was unable 
to make any diagnosis except marked dilatation of the ascending aorta The intima 
seemed to me to be v ery smooth, and not to show any tree bai king or scars It is true, 
however, that tlie aortic cusps were rolled and thickened, and in one place there was 
slight sepal ation of the cusps at the commissure 

^ “I took a section through this comniissure, as well as a few other sections of the 
ascending aorta In our ordinary heniatoxydin-eosin stain, there is no doubt of a 
slight but definite lymphocytic and plasma -cell infilti ation around the vasa vasoruin 
of the adventitia I could not be sure of any in the media Elastic 'tissue stains, 
however, of the media show a very severe degeneration of the elastica (figure 2) In 
the usual case of syphilitic aortitis, this degeneration is ordinarily accompanied by 
cellular infiltration There is no evidence of that here However, it is conceivable 
that the process is so old, namely congenital, that all evidence is now gone I would 
have to agree, theiefore, that the best diagnosis is syphilitic aortitis, probably 
congenital " 

Case 2 B C , a 12 year old Negro female, was admitted to Gallinger Municipal 
Hospital on March 28, 1929 with the complaint of dyspnea She died April 9, 1929 
It was learned that she had been treated at Children’s Hospital, and review of hei 
record there gave the following information She was a full term baby She was 
said to have been “purple” at bn th, and bled fi om the nose for four days When she 
was two and one-half weeks old she was admitted to Children s Hospital because of 
chafing of her buttocks Examination showed peeling of the soles and palms, and 
excoriation of both buttocks The liver and spleen vveie readily felt The weight of 
the child was 7% pounds The diagnosis was congenital syphilis There is no record 
of a blood Wassermann at that lime Seven years later she was seen in the Out- 
Patient Department of Children's Hospital The blood Wassermann was strongly 
positive Antisyphihtic therapy was begun on June 14, 1924 A summary of the 
treatment is shown in table 2 

She was admitted to the ward of Children’s Hospital on August 23, 1924 because 
she was not doing well There was some disagreement concerning the exact nature 
of a heait murmur (or murmurs) although all examiners agreed theie was a loud 
important murmur (or murmurs) present Roentgen-ray of the chest on August 25, 
1924 showed “hypertrophy of the left side of the heait” 

Physical examination on admission to Gallinger Municipal Hospital in Maich 
1928 revealed a markedly dyspneic and cyanotic Negro girl Both corneae were 
scarred and opaque Her extremities were cold and her body was covered with pro- 
fuse perspiration There were marked systolic pulsations of the carotid vessels The 
upper incisors were peg-shaped but not notched The cervical veins were distended 
and there were distinct pulsations in the suprasternal notch with a questionable pul- 
sating tumor mass in this location There was noted a marked precordial bulge and 
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Fig 2 Histological section from aorta of Case 1 magnified approximately 600 times 
Verhoeff’s elastic tissue stain The marked destruction of elastic tissue is shown by the 
large number of irregular pale areas 


diffuse cardiac impulse The apical impulse was most intense at the left anterior 
axillary line A systolic murmur was heard at the cardiac apex, transmitted to the 
left and also heard posteriorly A presystolic apical murmur was aho heard by 
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Tablc II 


Time Interval 

Antisypliihtic Trestment 

Blood Test 

Weight 

Comment 

June to Decem- 
ber 1924 

1 1 v injection 0 125 gm and 
15 I V injections of 0 33 
gm ncoarsphenaminc 

Wassermann 

4 plus 



1925 

23 injections of 33 gm neo- 
arsphenamine 

June 1925 

Wass 4 plus 


/ 



Oct 1925 

Wass 1 plus 

48 

pounds 


1928 

31 injections of 34 gm neo- 
arsplienamine 

Nov 1926 

1 Wass negative 


July 1927 to 
January 1928 

15 injections of } ampule 
bismarscn 

Jan 1928 
, Wass negative 

June 1928 

Wass negative 


Discharged from 
Antiluetic Clinic 
March 16 , 1928 


some examiners In the aortic area along the right sternal border a diastolic murmur 
was heard The pulmonary second sound was accentuated There was dullness at 
both lung bases with moist rales in the same area The abdomen was distended and 
t>mpanitic with the liver edge one to two fingers’ breadth below the costal margin 
There was no edema noted The temperature was 94 6° F , pulse 100, respirations 60, 
blood pressure 140 mm Hg systolic and 90 mm diastolic The red cell count was 
3,900,000 with 62 per cent hemoglobin, the white cell count was 20,000 with 80 per 
cent polymorphonuclears, 2 per cent young forms, and 18 per cent lymphocytes The 
specific gravity of the urine was 1 022, and there w'as a large amount of albumin 
present as well as numerous hyaline casts The non-protem nitrogen was 64 2 mg , 
creatinine 1 7 mg The blood Kahn reaction ivas negative 

She was digitalized and given sedatives and glucose intravenously Her condi- 
tion improved during the following six days except for the development of pitting 
edema of the lower extremities and signs of digitalis intoxication Electrocardiogram 
on April 3, 1929 showed sinus tachycardia, rate 115, P-R interval 0 2 second, upright 
T-waves in Leads I and II, diphasic T-waves in Lead III, and slight sagging of the 
S-T segments in Leads II and III 

After the first week in the hospital, she grew steadily worse There was in- 
creasing dyspnea and cyanosis The temperature was usually subnormal, but oc- 
casionally It rose to 100 5° F She died on the twenty-first hospital day 

Postmoitem examination showed marked enlargement of the heart, particularly 
to the left The pericardium was normal When the heart was opened, all chambers 
were found to be dilated, particularly those of the left ventricle and left auricle The 
wall of -the left ventricle was markedly thickened, measuring 17 mm There was 
marked sagging of the commissures of the aortic valve and the leaflets were curled 
The aorta was moderately dilated above tlie valves and there were diffuse linear 
striations through the thoracic aorta There was a small amount of free fluid m 
each pleural cavity Both lungs were moderately congested and edematous The 
' left lung was slightly compressed by the enlarged heart The liver was found to 
extend tliree fingers’ breadth below the costal margin On section it was found to be 
firm and smooth The brain was described as appearing normal on cut section The 
pathological diagnosis was syphilitic heart disease Unfortunately, histologic sec- 
tions from this case are not available, nor is there an adequate description of them 
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Discussion 

Wassermann or Kahn tests of the mother’s blood or of the umbilical cord 
blood were not made m either of these cases, and it is possible that extragenital 
syphilis may have been acquired m either or both between the time of birth and 
the discovery of their positive reactions However, the diagnosis of congenital 
syphilis m the first patient seems to be leasonably certain on the basis of the 
positive Wassermann reaction at the age of five years and the development of 
interstitial- keiatitis even though she was receiving antisyphilitic treatment It 
does not seem possible to explain the clinical picture noted fiist three years 
before her death, of angina pectoris, dilatation of the ascending aorta, free aortic 
regurgitation (the rumbling diastolic murmur at the cardiac apex undoubtedly 
represented an Austin Flint murmur), and the pathologic findings by any other 
process than syphilitic aortitis The occuirence of late cardiovascular syphilis 
despite reasonably good (though inadequate by present day standards) anti- 
syphihtic treatment is unusual, but possible The Cooperative Clinic Gioup 
has repoited^® that despite adequate syphilitic treatment about 10 per cent of 
patients who were at least two years of age at the start of treatment showed 
relapse or progression of the disease 

The otlier patient reported here presents a similar pictuie and most of the 
above statements apply to this case also The skin and mucous membrane 
changes frequently seen in congenital sj'phihs were observed when she was 
two and one-half weeks of age, although the blood Wassermann reaction was 
not recorded until seven years later The appearance of interstitial keiatitis 
IS further evidence of congenital syphilis In this patient antisyphilitic tieatment 
was scattered over a period of thiee and one-half years, and the difference m the 
treatment of the two patients may account, at least in part, for the earlier de- 
velopment of syphilitic aortitis and its more rapid course in the second patient 
Although the Ti eponema palhduin was not demonstrated in either case at 
postmortem examination and good sections for histological study were not avail- 
able from the second case, the pathological findings seem sufficiently charactei- 
istic to warrant a diagnosis of syphilitic heart disease It does not seem pos- 
sible to explain the histologic findings from the sections of the aoita of the first 
patient otherwise than on the basis of syphilis 

Summary 

The occurrence, despite specific treatment, of syphilitic heart disease in sisters 
aged 22 and 12 years at the time of death is reported It is probable that the 
heart disease in both patients was due to congenital syphilis 

We are grateful to Dr Harold V Connerty, pathologist at Galhnger Hospital, for his 
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EDITORIAL 

ETIOLOGY AND TREATMENT OF CIRRHOSIS 


Up until the last decade porta! cnihosis of the liver was generally re- 
garded as a hopeless disease which must sooner or later tciminate fatally in 
spite of all therapeutic efforts While granting that the etiology of the dis- 
order was poorly understood, many were content, on the basis of purely 
circumstantial evidence, to point an mci immating finger at alcohol as the 
chief offender Although there can be no question that alcoholism is the 
most common antecedent factor in victims of cirrhosis in this country, Patek ^ 
found that in 30 per cent of cirrhotic patients seen at autopsy no history of 
alcoholism was obtained He suggested that the etiologic role of alcoholism 
IS an indirect rather than a direct one and that alcohol per se does not cause 
cirrhosis of the hvei The fact that the disease occurs commonly in India, 
Java, and Ceylon, where alcoholism is rare, would support such an inter- 
pretation Moreover, cirihosis is known to follow severe toxic hepatitis, as 
for example from carbon tetrachloride oi certain arsenical drugs, and so- 
called infective or epidemic hepatitis in non-alcohohc individuals Since 
alcoholic ben-ben and pellagra have been shown to be similar to the endemic 
forms of these diseases, it seemed plausible to Patek that the correlation 
between alcoholism and cirrhosis might likewise be due to a coexisting nu- 
tritional deficiency The heavy drinker will frequently subsist on alcohol 
alone for long periods with little or no food , thus it would seem reasonable 
to assume that many of the morbid states to which the alcoholic is pe- 
culiarly subject are primarily manifestations of nutritional deficiency Al- 
cohol may conceivably exert toxic effects in the face of a poor diet, but it 
must play a minor role at best, since all of the deficiency syndromes may 
develop in total abstainers on deficient diets 

In the experimental field an abundance of evidence has accumulated over 
the past twenty years attesting to the etiologic role of nutritional deficiency 
in the production of liver disease Allan ^ and his associates in 1924 re- 
ported that depancreatized dogs receiving adequate amounts of insulin and 
a diet of lean meat, sucrose, and bone ash did not survive for longer than a 
few months They further observed that failure of liver function due to 
fatty infiltration of the liver found in such animals could be prevented by 
adding raw pancreas to the diet These observations deserve special recog- 
nition in that they provided the essential stimulus to extensive research m 


(a) Patfk, a J , and Post, J Treatment of cirrhosis of the Iner by nutritious sun- 
cements rich in \itamin B complex, Jr Clin Invest, 1941, xx, 481 (b) Patek, A J 

Dieta^ treatment of Laennec’s cirrhosis with special reference to early staees of the Hk;- 
ease. Bull New York Acad Med , 1943, xix, 498 

= Allan, F N , Bowie, D J , MacLeod, J J R , and Robinson, W L Behavior of 
depancreatized dogs kept alive with insulin, Brit Jr Exper Path, 1924, v 75 
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widel}^ scatteicd laboratoxies on lipotropic substances, or substances prevent- 
ing the deposition of fat in the liver, among them lecithin, “hpocaic,” choline, 
methionine, and inositol This experimental work may be briefly sum- 
marized as follows . Fatty livers and eventually cirrhosis have been produced 
111 normal dogs, rats, and labbits, maintained on diets high in fat and low 
111 protein or certain highly purified diets These liver changes may be pre- 
vented by increasing the intake of protein (particularly casein), by the ad- 
dition of yeast or such hpotiopic substances as have been enumerated 
Although certain disci epancies crop up in the reported results, depending 
upon the composition of the diet and the type of experimental animal used, 
yet the evidence is most convincing that crude sources of vitamin B complex 
and such relatively simple chemical substances as choline and methionine 
exert a remarkable protective action upon the liver It has further been 
found that the addition of cystine to certain of the diets may aggravate 
the hepatic lesions The whole problem of cystine-methionine-choline offers 
a fascinating field f oi future reseai ch 

Undoubtedly, clinical and expenmental observations have been equally 
important in giving impetus to the development of the current treatment of 
human cirrhosis by a nutritious diet high in calories, protein, and vitamins 
Early in this century diets low in all constituents were usually prescribed for 
cirrhotic patients in order to “spare” the diseased liver as far as possible In 
the 1920’s, as a result of animal experiments showing the value of a high 
carbohydrate intake in protecting the liver against certain poisons, diets 
high in carbohydrate (but still relatively low in protein) were introduced 
into the therapy of cirrhosis in human beings Saline purges and diuretics 
were freely employed, while surgical procedures were devised to improve 
collateral circulation in the hope of relieving ascites It was not until 1937 
that Palek first reported promising results from the treatment of cirrhosis 
with a high-calonc diet, rich in protein as well as carbohydrate and fat, and 
supplemented with large amounts of brewer’s yeast powder, vitamins, and 
injections of liver extract This contribution marks the beginning of a 
new era in the therapy of cirrhosis Convinced that the improvement that 
followed treatment was beyond chance expectations, Patek was encouiaged 
to extend his therapeutic project to embrace a larger series of patients over 
a longer period of time By comparing the results of such treatment in 54 
patients suffering from decompensated cirrhosis with a control senes of 386 
“untreated” patients, he was able to present statistically supported evidence 
of the efficacy of his therapeutic regimen Of the treated group 60 per cent 
experienced spontaneous disappearance of ascites in contrast to only 7 per 
cent of the control group The survival rate for patients two' years after 
the onset of ascites was 45 per cent for the treated group as against 22 per 
cent for the “untreated ” Patek predicts with good reason that far superior 
results might be expected if the dietary treatment could be instituted earlier 
in the disease before signs of hepatic decompensation had appeared 
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Fleming and Snell " have obtained similar results in the treatment of 50 
cirrhotic patients with a diet that ditfered materially from Patek’s diet m 
that it was higher in carbohydrate, low in fat, and high in protein not de- 
rived from meat sources, whereas Patek gave large servings of meat and 
as much as 175 grams of fat daily The basis for this change in protein 
composition was Bollman’s observation that animals with hepatic injury are 
made worse by administration of meat or meat extracts while tolerating 
protein from other sources without harmful effect Snell also supplemented 
his diet with various pure vitamins, crude oral hvei extract, and yeast oi 
yeast concentrates Subsequently, Keefer and Fries * have stressed the 
therapeutic value of a high carbohydrate, low fat diet with a moderate 
protein content, supplemented with vitamin preparations and liver extract, 
in a series of 70 alcoholic patients with fatty livers They regard the fatty 
liver as the precursor of cirrhosis, but point out that jaundice, ascites, and 
death may occur during the stage when the liver is filled with fat and before 
actual fibrosis has developed The recognition of the disorder in its early 
stages and the use of appropriate treatment was followed in many cases by 
recovery 

In view of the volume of experimental work on the lipotropic action of 
choline, it was only -natural that this substance should be given a cautious 
therapeutic trial in the treatment of cirrhosis and fatty liver in man Rus- 
sakoff and Blumberg ® have only recently reported highly suggestive evidence 
that choline exerts a beneficial effect on the clinical course of patients with 
decompensated cirrhosis Their patients were placed upon a low-fat Patek 
dietary regimen supplemented with 15 to 6 0 grams of choline cliloride 
daily No untoward effects from the choline were noted if it was ad- 
ministered orally after meals Seven of the nine patients treated adequately 
with choline improved, and it was the opinion of the authors that in several 
instances the improvement was more rapid than might have been expected 
from the dietary regimen alone In a current article ® reviewing the various 
aspects of the modern treatment of cirrhosis the writer reports suggestive 
beneficial effects from the addition of choline to the Patek regimen in several 
cases so treated It is as yet too early to draw definite conclusions as to the 
value of choline in the therapy of human cirrhosis, but certainly further 
trial of choline, and possibly of methionine also, is desirable in patients with 
cirrhosis, fatty liver, and acute hepatitis, no matter what the etiology may be 
These recent clinical observations on the dietary treatment of cirrhosis 
may tlien be briefly summarized in the following manner The most promis- 


* ^ ^ Snell, A M Portal cirrhosis with ascites an analysis of 200 

cases with special reference to prognosis and treatment, Am Jr Digest Dis 1942 ix 111 

TJ* ® ^ liver— its diagnosis and clinical course 

Tftns Assoc Am Phys, 1942, Ivii, 283 ’ 

® Russakoff, a H , and Blumberg, H Choline as an adjuvant to the dietary theranv 
of cirrhosis of the liver, Ann Int Med, 1944, xxi, 848 uiciary tnerapy 

Mardf ^ modem treatment of cirrhosis of the liver, Med Chn N Am , 
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mg treatment of fatty liver and cinhosis today would appear to consist in 
the administration of a nutritious diet high in calories, carbohydrate, protein, 
and vitamins, especially the vitamin B complex, but relatively low in fat 
The high protein content is particularly important since it is generally agreed 
that the hypoproteinemia (or more accurately hypoalbummemia) so common 
m patients with liver disease plays a more prominent role than poital ob- 
stiuction in the causation of ascites The protein should be supplied m the 
form of lean meat, liver, eggs, milk, and cheese There is highly suggestive 
evidence that injections of crude liver extiact and the oral administration 
of choline may prove to be valuable supplements to the dietary regimen 
On such a regime almost unbelievable improvement has been observed in 
patients with severely decompensated cirrhosis Earlier diagnosis and early 
institution of an adequate dietary program should not only arrest the progress 
of the disease but actually result in clinical cures m thp -^^ast majority of 
patients 

In addition to progiam, certain adjunctive therapeutic mea» 

u. . t. rrequently be employed depending upon special problems arising in 
various patients with cirrhosis Among these jMOcedures are the intra- 
muscular injection of vitamin K m patients with hemorrhagic diathesis due 
to hypoprothroinbmemia , transfusions m patients with massive hemoirhage, 
careful regulation of salt and fluid intake to forestall an increase in ascites 
and edema on the one hand or hypochloremia with dehydration on the other , 
the use of diuretics and, if these fail, paiacentesis for relief of intractable 
ascites, and the various surgical operations designed to relieve ascites and 
to prevent hematemesis Of the latter, omentopexy after a brief period of 
popularity has been largely discarded as an almost useless procedure with a 
high mortality rate Cirrhotic patients tolerate anesthesia poorly and hence 
are not good operative risks Injection of vatices through the esophago- 
scope and ligation of the coronary vein of the stomach may serve to reduce 
the incidence of hematemesis Splenectomy may be followed by striking 
improvement m an occasional patient but is too radical a procedure to be 
justifiable m many instances Operations designed to shunt blood from 
the portal system to the vena cava may prove to be the ultimate answer 
to the pioblem 

It must be obvious that the final word has not been said as regards an 
ideal treatment for cinhosis of the liver Nonetheless, with the advent of 
modern dietary therapy and the improvement m surgical technic, the victim 
of cirrhosis today may rightly feel far more optimistic about his prospects 
of survival than he could have felt 50 years ago or even 10 years ago 



REVIEWS 

The Avitaminoses By Walter H Eddy, Ph D , and Gilbert Dalldorf, M D 
438 pages, 23 5 x 15 5 cm The Wtlhams and Wilkms Company, Baltimore 
1944 Price, $4 50 

The three years which have elapsed between the second and third editions of 
this volume have been marked by the discovery of many new facts in the vitamin 
field The authors found it necessarj to levise and reset the entire volume in order 
to cover these manv changes They have tabulated more of then material and have 
regrouped related figures and formulae with the result that they have pi esented up to 
50 per cent more material without increasing the length of the book 

The material i elating to the chemical nature and function of the vitamins and that 
concerning the mild and extreme deficiency states have been put in sections one and 
two of the volume, respectively The third section includes a new chapter on vitamin 
assay methods and one on laboratory tests useful in the diagnosis and study of the 
Mtamin deficiency states The chapters on the chemical nature of the vitamins and 
on cellular oxidation have been rewritten and the relationship between certain 
vitamins and oxidation reduction systems has been stressed In addition to the mem- 
bers of the B complex discussed in the previous edition, inositol, para amino benzoic 
acid, biotin, choline, and folic acid are included in the chemical characterization of 
members of the B complex This brings to 15 the vitamins listed in the volume as 
proved by chemical means to exist 

The chapter on vitamin requirements is now based primarily upon the recom- 
mendations of the Food and Nutrition Board of the National Research Council 
The U S Food and Drug Standards for label control are also cited 

“The Avitaminoses” should continue to be a valuable reference volume for any- 
one interested in the vitamin field 

M A A 


BOOKS RECEIVED 

Books received during February are acknowledged m the following section As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them 

Anatomy as Basis fot Medical and Dental Practice By Donald Mainland, M B , 
ChB, DSc, FRSE, FRSC 863 pages , 24 X 16 5 cm 1945 Paul B 
Hoeber, Inc, New Yoik Price, $7 50 

Approved Laboiatoiy Technic Fourth Edition By John A Kolmer, MS, MD , 
Dr PH, ScD, LLD, LHD, FA CP, and Fred Boerner, VMD 1017 
pages, 25 X 17 cm 1945 D Appleton-Centurv Company, New York Price, 

$10 00 . j , 

Recent Advances in Endocnnology Fifth Edition By A T Cameron, M A , D Sc , 
FRIC, FRSC 415 pages, 14x20 cm 1945 The Blakiston Company, 
Philadelphia Price, $5 00 

The Marihuana Pioblem in the City of New York By the Mayor’s Committee on 
Marihuana 220 pages , 23 5 X 15 5 cm 1944 The Jaques Cattell Press, Lan- 
caster, Pennsylvania Price, $2 50 

The Abortion Pioblem Proceedings of the Conference Held under the Auspices of 
the National Committee on Maternal Health, Inc , at the New York Academy of 
Medicine, June 19 and 20, 1942 Howard C Taylor, Jr, MD, Conference 
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Cliaiiman 182 pages, 23 5 x 15 5 cm 1944 The WilliaiT]s and Wilkins Com- 
pany, Baltimore 

Essentials of Allergy By Leo H Criep, M D , with a foreword by Robert A Cooke, 
M D 381 pages , 20 X 13 cm 1945 J B Lippincott Company, Philadelphia 
Price, $5 00 

Casualty JVoik foi Advanced First-Aid Students By A W Macquarrie, MB, 
Ch B (Edin ) 231 pages, 12 5 X95 cm 1944 E & S Livingstone Ltd, 

Edinburgh (Imported by the Peter Reilly Co , Philadelphia) Price, $1 80 

Arterial Injuries Early Diagnosis and Tieatmcnt By The Vascular Injuries Sub- 
Committee of the M R C War Wounds Committee Medical Research Council 
War Memorandum No 13 24 pages, 24 5 X 15 cm 1944 His Majesty’s Sta- 

tionery Office, London Price, $ 10 

The Treatment of "Wound Shock" (Instructions produced by the Medical Research 
Council Committees on Traumatic Shock and on Blood Transfusion, in coopera- 
tion with the Army Medical Service ) Medical Research Council War Memoran- 
dum No 1 — Second Edition 32 pages, 24 5 x 15 cm 1944 His Majesty’s 
Stationery Office, London Price, $ 15 

Internal Medicine Its Theory and Practice in Contiibutions by American Authors 
Fourth Edition Edited by John H Musser, BS,MD,FACP 1518 pages, 
25 5 X 15 5 cm 1945 Lea & Febiger, Philadelphia Price, $10 00 

Miciobiology and Pathology Third Edition By Charles F Carter, BS, MD 
777 pages , 22 5 X 14 5 cm 1945 C V Mosby Company, St Louis Price, 
$3 50 

Physical Demands of Daily Life An Objective Scale for Rating the Oi thopedically 
Exceptional By George G Deaver, M D , and Mary Eleanor Brown, M A 
36 pages, 23 X 15 5 cm 1945 Institute for the Crippled and Disabled, New 
York City Price, $ 10 

Chronic Pulmonary Disease in South Wales Coalminers II Environmental Studies 
A Report by the Committee on Industrial Pulmonary Disease B -G Reports on 
Physical, Chemical and Petrological Studies by T Bedford and C G Warner , 
H V A Briscoe, P F Holt, N Spoor and others, G Nagelschmidt, A 
Brammall and J G C Leech, D Hicks and G Nagelschmidt, J Ivon 
Graham and D F Runnicles, and coworkers (Medical Research Council) 
222 pages, 24 x 15 5 cm 1943 His Majesty’s Stationery Office, London 
Price, 10s 6d net 
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New Life Members 

Since the publication of the last issue of the Annals of Internal Medicine, 
the following Fellows of the College have become Life Members (listed in the order 
of subscription) 

Dr Harold F Koppe, Dayton, Ohio 
Dr Harvey M Ewing, Montclair, N J 
Dr Homer Deeter Cassel, Dayton, Ohio 
Dr Otto A G Reinhard, Lincoln, Nebr 
Dr Charles Henr> Parsons, Concord, N H 
Dr La^vton M Hartman, York, Pa 
Dr Leopold Shumacker, Chattanooga, Tenn 
Dr Anita Mary Muhl, San Diego, Calif 
Dr Donald R McKay, Buffalo, N Y 
Dr William Lindsay Miller, Gadsden, Ala 
Dr Samuel G Shepherd, Philadelphia, Pa 
Dr William D Stroud, Philadelphia, Pa 


A C P Members in the Armed Forces 

Dr Aloysius J B Connolly (Associate), Washington, DC, is a Lieutenant 
Commander in the U S Naval Reserve, having been on duty since 1943, but not 
previously recorded with the College This brings the total number of members who 
have entered upon military duty to 1,856 

The following members of the College have been honorably discharged 

Dr William W Alexander (Major, MC, AUS), Florence, Ala 
Dr Chester S Fresh (Major, MC, AUS), New Orleans, La 


Gifts to the College Library 
Book 

F Dennette Adams, FACP, Colonel, (MC), AUS — “Physical Diagnosis,” 13th 
Edition 


Reprints 

J Edward Berk, FACP, Captain, (MC), AUS — 1 reprint 
Dr Walter L Biernng, FACP, Des Moines, Iowa — 1 reprint 
Abraham G Cohen, (Associate), Major, (MC), AUS — 1 reprint 
Dr Julius H Comroe, Jr , FACP, Philadelphia, Pa — 4 reprints 
Dr C C deGravelles, FACP, New Iberia, La — 1 reprint 
Dr M V Hargett, FACP, Hamilton, Mont — 1 reprint 
Dr Jerome G Kaufman, FACP, Newark, N J — 1 reprint 

William C Meredith, FACP, Lieutenant Commander, (MC), USNR 1 reprint 

Julius R Pearson, FACP, Captain, (MC), AUS— 1 reprint 
Dr Franklin B Peck, FACP, Indianapolis, Ind — 1 reprint 
Dr Lawrence E Putnam, (Associate), Washington, D C — 2 reprints 
Dr George X Schwemlein, (Associate), Chicago, 111 — 1 reprint 
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Di Sidney A Slater, F A C P , Worthington, Minn — 2 reprints 
Dr Norman Strauss, F A C P , New York, NY — 1 reprint 


Examinations by CERTiryiNC Boards 

American Board or Internal Medicine, William A Wen ell, MD, Assistant 
Secretar>-Treasurei, 1301 University Avenue, Madison 5, Wis 
JVntten Examtuation Tentatively scheduled for mid-autumn, 1945, in various 
centers throughout the United States, also available to candidates in military 
and naval sei vices at certain of their stations, with permission of their 
commanding officers Applications for civilian candidates should be filed b) 
early August Every effort will be made to accommodate candidates in the 
Service, regardless of the closing date for the acceptance of applications 
Oial Examination Oral examinations are tentatively planned for June 6, 7 and 
8 in Philadelphia Consult the Assistant Secretary-Treasurer concerning 
other oral examinations 

American Board or Dermatology and SYniiLOLOGY, George M Lewis, M D , 
Secretary-Treasurer, 66 East 66th Stieet, New York 21, N Y 
Written Examination For B candidates, given in different cities throughout the 
country, April 23 

Oial Examination For A and B candidates, New York City, June 8-9, 1945 

American Board or Pediatrics, C A Aldrich, M D , Secretary, 115% First Avenue, 
S W , Rochester, Minn 

Written Examination Tentatively planned about October, 1945 
Oral Evaimnation New York City, March 29, 30 and 31, and Chicago, May 
12-13, 1945 The lists for these oral examinations are reported to be filled 
already It is planned to have the next succeeding oral examination during 
November or December, 1945 Consult the Secretaiy 

American Board of Psychiatry and Neurology, Walter Freeman, M D , Secretary- 
Treasurer, 1028 Connecticut Avenue, N W , Washington, D C 
Wiitten Evaimnation At various cities throughout the country, March 30, 1945 
Oial Examination Chicago, May 18-19, 1945 

American Board of Radiology, B R Kirklin, M D , Secretary-Treasurer, Mayo 
Clinic, Rochester, Minn 

This Board conducts only a general oral examination Exact date of next 
examination not yet determined, but it will be held duiing the late autumn, 
1945 Consult the Secretary-Treasurer 

American Board of Pathology, F W Hartman, MD, Secietary-Treasurer, Henry 
Ford Hospital, Detroit 2, Michigan 

Written Examination Pathologic anatomy, June 13, clinical pathology, June 14, 
at Temple University School of Medicine, Philadelphia, Pa 


A C P Members, Los Angeles Region, 

Addressed by Dr Stroud 

Under the Governorship of Dr Roy E Thomas, F A C P , members of the Col- 
lege of the Los Angeles region held a dinner meeting on February 23 Dr William 
D Stroud, Treasurer of the College, Philadelphia, was the guest speaker He out- 
lined the work and plans of the College, and gave a paper on hypertension and capil- 
lary fragility There w^ere about sixty Fellows and Associates present, and the meet- 
ing was acclaimed a success 
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Lt Comdr William M Silliphant 
Rescued from Bilibid Hospital, Manila 

Lt Comdr William M Silliphant, (MC), U S Navy, was rescued during Febru- 
ary from the Japanese military prison camp at Bilibid Hospital, Manila Commander 
Silliphant IS an Associate of the College and was reported to us as "missing in action” 
at the time of the fall of the Philippines We had been unable to confirm any facts 
about his whereabouts until March 2, 1945, when we received a letter from him, 
written at the Bilibid Hospital February 1, 1945, before United States Forces had 
yet reached Manila Commander Silliphant, howeier, knew that General Mac- 
Arthur’s forces were not far away, and he had absolute faith that he and other 
prisoners would surely be rescued soon, and so he couldn’t wait but prepared his 
letter in advance for release immediately after rescue He said in part, “You may 
not have been aware that for the past three jeais, I had been the unwilling guest of 
His Imperial Majesty of Nippon, and unfortunately had been unable to communicate 
with you At the present time I am still behind the enemy lines, but the situation 
seems to be improving rapidly for us here I am writing this letter at this time in 
order to have it ready for the first mail out after our rescuers arrue, and I hope it 
shall not be too long delayed” 

Commander Silliphant was assigned to the U S Naval Hospital, Canacao, 
Philippine Islands, in November, 1941, as Laboratory Officer and Assistant in Medi- 
cine This hospital was subsequently re-orgamzed as the Bilibid Hospital for mili- 
tary prison camps of the Philippine Islands Further details about Commandei 
Silliphant may not yet be published, but we hope to have further data available later 


Captain Edward L Bortz in I wo Jima 

Captain Edward L Bortz, (MC), USNR, of Philadelphia, for many years 
active on the College program of postgraduate courses, and the College Governor 
for Eastern Pennsylvania, served throughout the Iwo Jima campaign on one of the 
Evacuation Hospital staffs A letter near the end of the campaign relates that our 
Marines have been magnificent and that there are many heroes among our Privates 
First Class He relates how the Medical Officers as well as all others have been 
sleeping m foxholes, that living is rugged, that they were frequently bombed during 
the nights and that it is a bit difficult to sleep in the open with shells whistling over- 
head On an island so small it is obvious that no one could be far from the front 


Typical Messages from War Areas 

The College Office receives many letters from its members in all parts of the 
world, and acknowledges them with deep appreciation, because the College wishes to 
maintain its contacts with its members every^vhere 

“In December, 1943, I was reassigned to tlie 219th General Hospital (Pacific 
area) and since then have been Chief of the Cardiovascular Section and for the past 
three months Chief of the Officers and Women’s Medical Sections as well This 
work has been much more pleasing to me, since it is quite in keeping with the sort 
of work I did m private practice You may be interested to know that our Chief 
IS Lt Col Conrad Acton, Life Member of the College The chief desire of everyone 
who has been out here for a long time is that this war may soon be over and that 
we may return home We realize that tlie end is not yet in sight, however, and we 
realize the importance of good medical care for our soldiers This is a beautiful 
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place from most standpoints Our facilities are probably as good as the Army can 
offer anywhere, and we have no physical hardships The separation from our loved 
ones IS the greatest hardship we have to bear” — Captain, (MC), AUS (FA CP, 
Detroit, Michigan) 


Report Changes or Address ' 

The Annals of Internal Medicine and tlie Office of the American College of 
Physicians experience great difficulty in obtaining address changes for subscribers 
who are m the Armed Forces, and who themselves overlook recording new assign- 
ments with the College Office A great effort is made to follow each member and 
subscriber, but it is extremely difficult to obtain new addresses except through the 
individual himself Many copies of the Annals or Internal Medicine, as well as 
other journals, are lost because members, especially those on active military duty, 
fail to record their correct addresses 


Dr Nelson G Russell, F A C P , 

Receives Honor 

The Chancellor’s Medal of the University of Buffalo was conferred upon Dr 
Nelson G Russell, F A C P , on the occasion of the 4Sth annual mid-year convocation 
of the University on February 22 

The citation started, "Nelson Gorliam Russell, scientist, soldier, civic leader, 
teacher and mentor of two generations of physicians ” Dr Russell is a graduate 
of the Medical School of the University of Buffalo, and he has given many years of 
devoted service there as Professor of Medicine (now Emeritus) The local press 
states that in very large part Dr Russell deserv^es credit for advancing the School to 
the high position that it nowVhas among such institutions in the nation , that he has 
put his impress upon hundredslof young men whose services dignify it 

During World War I he Was designated Consultant in General Medicine for an 
area in which there were some 'thirty hospitals, the appointment having been made by 
General Pershing Dr Russell received a citation for “exceptionally meritorious 
and conspicuous services ” He also received the Purple Heart 

Dr Russell is Chairman of the Buffalo Advisory Board of Health and of the 
Managing Board of the Meyer Memorial Hospital 

“His career has been one of constantly enlarging service He is an exemplar 
of the finest traditions of his profession The Chancellor's Medal was never more 
worthily bestowed ” ^ 


Dr Sidney A Slater Honored 

Dr Sidney A Slater, F A C P , Superintendent of the Southwestern Minnesota 
Sanatorium, at Worthington, Minnesota, and a recognized authority on tuberculosis 
and public health, will be honored by his alma mater, the Medical College of Virginia, 
at a special convocation on April 27, when he will receive the degree of Doctor of 
Science At the same time Dr Slater will receiv^e a previously awarded Phi Beta 
Kappa key 
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Dr Joseph T Wearn Appointed Dean 
Western Reserve University School of Medicine 

Dr Joseph T Wearn, FA CP, Professor of Medicine at Western Reserve 
University, has been appointed Dean of the School of Medicine He succeeds Dr 
Torald H Sollmann, FA CP, who retried last July 1, after nearly 50 years of 
service with the University Dr Wearn will continue as Professor of Medicine at 
the University, and as Director of the Department of Medicine at Lakeside Hospital 
He IS widely known as a teacher and for his research in medicine He has written 
extensively on the physiology of heart disease, diseases of the blood, including leu- 
kemia , and other subjects He is a Consultant to the Surgeon General of the United 
States Army, Consultant to Research and Development Branch of the Office of the 
Quartermaster General of the U S Army, Chief of the Division of Physiology, 
Committee of Medical Research, and Chairman of the Subcommittee on Blood Sub- 
stitutes, of the Office of Scientific Research and Development 

Dr Wearn went to Western Reserve and Lakeside Hospital in 1929 from Har- 
vard Medical School, where he was Associate Professor of Medicine and Associate 
Director of the Thorndike Memorial Laboratory and Visiting Physician at the Boston 
City Hospital 

Postgraduate Courses Offered by the College 

The spring 1945 schedule of Courses has been publislied in several of the preceding 
issues of this Journal The roster included five courses Cardiology, at Columbia 
University College of Physicians and Surgeons, under Dr Robert Levy, F A C P , 
Director, Mechanics of Disease, at Harvard Medical School, under Dr George 
Thorn, F A C P , Director , Clinical Medicine-Hematology, at Ohio State University 
College of Medicine, under Dr Charles A Doan, F A C P , Director, Gastrointestinal 
Diseases, at the Graduate Hospital, Philadelphia, under Dr Henry Bockus, F A C P , 
Director, and. Applications of Psychiatry to the Practice of Internal Medicine, at 
tlie University of Wisconsin Medical School, under Dr Hans Reese, F A C P , 
Director 

The organization of these refresher courses has become one of the most keenly 
appreciated activities of the College The demand for these courses among members 
of the College is greater than available facilities During the present wartime it is 
difficult to find faculties that are available and prepared to give courses on the high 
plane set by the College There is an admirable willingness to aid the program every- 
where 

Two situations conspired during the winter, delaying the appearance of the Post- 
graduate Bulletin (1) The program had to be submitted to the Office of Defense 
Transportation for approval, which resulted in a very considerable delay, during which 
time the Bulletin could not be released for printing Finally, the ODT added its 
conditional approval, providing the registration in any course shall not exceed 50 men 
who will be using transportation and housing facilities, (2) Although the Post- 
graduate Bulletin was rushed to completion and Sent to most parts of the country by 
first-class mail, with allowances being made for distances, there were numerous 
reports of delay or loss in the mails 

Announcements concerning the courses appeared in several issues of the Annals 
OF Internal Medicine with the result that many members registered m advance of the 
arrival of the Bulletin All courses were filled to capacity, and many applicants had 
to be disappointed In some courses, such as the one in Cardiology in New York 
City, tlie faculty could have handled a much larger number, jet the regulations of the 
Office of Defense Transportation made this impossible, because of limitation of 
registration 
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The program of courses for the autumn of 1945 is already being organized Dr 
Paul White, of Haivard Medical School, will give a 1-week course in Cardiology, 
repeating the very popular course given by him during the autumn of 1944 Mem- 
bers are invited to wiite in to the College Headquarters stating the titles of courses 
desired, the Committee on Postgraduate Courses will make an effort to extend the 
program along the lines most desired b> the College members 


Dr R K Richards, F A C P , North Chicago, Illinois, addressed the Chicago 
Neurological Society, January 10, on “The Pharmacology of Tndione, a New Experi- 
mental Drug for the Treatment of Convulsive and Related Disorders” 


The Society of Medical Juiisprudence conducted a Symposium at the New York 
Academy of Medicine Building, February 19, on the subject, “Is the Obligation of 
Providing Medical Caie to All — That of the State, the Public or the Medical Pro- 
fession?” Dr Nathan B Van Etten, FACP, spoke on the subject from “The 
Standpoint of the Practitioner of Medicine”, Colonel Louis H Bauer, FACP, 
discussed “The Standpoint of Organized Medicine”, Dr William W Herrick, 
FACP, President of the New York Academy of Medicine, discussed the “Federal 
Social Security Health LegiHation” , Honorable William F Bleakley, Foimer Justice 
of the New York Supreme Court, talked on “The Probable Attitude of the Public 
m Regard to the Future of kledicine in the United States” , Allen Warded, Esq , 
President of the New York City Bar Association, used as his subject, “Should the 
Medical Profession or the Government Provide Medical Care through Insurance?”, 
and Mayor Fiorello H LaGuardia discussed “The Plealth Insurance Plan of Greater 
New York ” 


Since March 15 the WPB has lifted the lestnctions on the general distribution of 
P/emcillin for civilian use This release, however, does not apply to the new oral 
penicillin in tablet form Many of the manufacturers are de^ eloping penicillin for 
oral use when released by WPB, anticipated in the near future 


Committee on Postwar Medical Service 

The Joint Committee on Postwar Medical Senuce met in Chicago on February 
10 and again on March 17 The minutes of the latter meeting are not available when 
this copy goes to press Dr Ernest E Irons, FACP, is the Chairman of the Joint 
Committee Due to other assignments and duties Dr Walter W Palmer, Chairman 
of the A C P Committee on Postwar Medical Service, recently resigned, and Presi- 
dent Irons appointed Dr George Morris Piersol, FACP, as Chairman of the Com- 
mittee, succeeding Dr Palmer, and Dr W W Herrick, FACP, New York City, 
as a member of the A C P Committee 

Among the more important transactions on February 10 was a progress report 
on the analysis of questionnaires sent to medical officers by Lt Col H C Lueth, 
FACP, liaison officer between the Surgeon General of the Army and the Committee 
His report in brief summary was as follows 

1 Future educational desires of medical officers on duty with the Army, Navy, 
Public Health Service and Veterans Administration were determined by a study of 
21,029 returned questionnaires 

2 Nearly 60 per cent of the group, 12,534, wanted to take long courses (six 
months or longer) of further training in hospital or educational work About one- 
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fifth of the group, 4,563, indicated they wished to take short couises (less than six 

months) ^ j 

3 There were 3,922 medical officers, or 187 per cent of the gioup, who did not 

want any future training 

4 Requests for short courses included all specialties The largest number of 
requests were for the following specialties in order of frequency internal medicine, 
surgery, general review, obstetrics and gynecology, pediatrics, otolaryngology and 
ophthalmology 

5 The ten most populai special fields of training by means of long courses, in 
order of frequency of request, weie surgery, internal medicine, obstetrics and gyne- 
cology, general review, psychiatry and neurology, pediatrics, orthopedic surgery, 
ophthalmology, radiology and otolaryngology 

6 Nearly two-thirds of the group, 13,333, or 63 per cent, expressed a desire to 
become certified specialists There were 3,324 medical officers, nearly 16 per cent of 
the entire group, already certified by the Amei ican specialty boards The remainder 
either did not care to be certified or did not mention their desires 

7 Nearly 40 per cent, 8,734 medical officers, came from private practice to the 
military services Twenty-two per cent, 4,640, came directly from internships, nearly 
10 per cent, 2,191, came directly from residencies, and the remainder came from 
■various types of practice About 15 per cent failed to answer the question concerning 
their previous type of medical practice 

8 A comparison of the results of a pilot questionnaire and the present ques- 
tionnaire was made Long courses were requested by about one-fifth more men 
in the final questionnaire than in the pilot questionnaire Only two thirds as many 
men requested short courses in the final questionnaire as in the pilot The difference 
was attributed to a change in viewpoint of medical officers during the interval be- 
tween the circulation of the questionnaires rather than to an error in sampling 

Dr Olin West, Secretary of the American Medical Association, reported that 
the Bureau of Information is now functioning and up to that time had completed 
tabulation of 38 states He predicted that the Bureau of Information would receive 
the cordial cooperation of the constituent state medical associations and the com- 
ponent county medical societies Inquiries coming to the Bureau are more nu- 
merous from men who have already been discharged from active service than from 
those still on duty The Bureau is collecting information in regard to education, 
licensure and location Information on educational facilities will be handled by Dr 
Victor Johnson, Secretary of the Council on Medical Education and Hospitals The 
question of location in specific communities is a local problem, which will be referred 
to state agencies Much confusion in the states has arisen in the selection of hos- 
pitals and educational institutions under provisions of the GI Bill , in some states the 
State Department of Education is advising the Governors — in several States the or- 
ganization of the work is behind and in others far ahead — and it will be necessary to 
“tie up” the hospital, educational and licensing elements into a coordinating group 
The Committee on Postwar Medical Service wull be able to exercise such a co- 
ordinating action 

The following resolution was adopted, after discussion in which it was noted 
that under the GI Bill the Governors of the states are given control over all phases of 
education for veterans 

Resolved, That the chair be authorized to appoint a sub-comraittee to 
1 Draw up recommendations to the Governors of the several states con- 
cerning the medical education and postgraduate training of veterans under Title 
II of Public Law No 346, the Servicemen’s Readjustment Act of 1944, with 
particular reference to the certification of institutions as qualified to give such 
training, and 



628 


COLLEGE NEWS NOTES 


2 Coordinate this effort with related medical and health problems in the 

state 

Progress Report on Educational Opportunities for Medical Officers Dr Victor 
Johnson presented a progress report on educational opportunities for medical officers, 
stating that it would be necessary to modify some of the estimates of available resi- 
dencies on the basis of the analysis presented by Colonel Lueth He stated that de- 
velopments so far are promising and, if institutions and individuals iiivoh ed continue 
with the same vigor and industry, the need will be met Further reports will be made 
to tlie Committee 

During the discussion of Dr Johnson’s report, the question was asked if all of 
the residencies that would be available are of a type that would lead to certification by 
specialty boards, and the reply was that many would be second year training and 
that those hospitals initiating new residencies would have to be considered by the 
Council on Medical Education and Hospitals and by the specialty' boards This 
progress report will be continued at the next meeting 

Mmoi reports were received from the Subcommittee to Confer with the Surgeons 
General on Education of Medical Officers and from a Consulting Committee on Army 
and Navy Plans for Residencies and Graduate Study Ihe Army was reported to be 
readjusting the specialties practiced in its general hospitals, and increasing and 
readjusting the size of the facilities now available The refresher professional train- 
ing has been authorized for officers of the Medical Corps who for the past twelve 
months or longer have been in administrative command Training will be in hospitals 
in both medicine and surgery, will be voluntary and available to any officer of the 
Medical Corps, with priority given to men who have been overseas Such officers will 
be ordered to temporary duty to take the course of instruction, at their own request, 
and will continue in service It was added that the refresher course plan has nothing 
to do with the specialties, however, and that the Army has no intention of putting 
these men into a type of specialized training that would qualify them for specialty 
board certification 

A representative of the United States Public Health Service reported that in 
U S Public Health Service Hospitals there will be places for about thirty residencies, 
available after the war The Public Health Service is conducting a training course 
m civilian schools for the benefit of U S P H S officers, both legular and reserve 

The Subcommittee on Surplus Medical and Hospital Supplies reported that the 
U S Public Health Service had drawn up a plan for the disposal of surplus medical 
supplies This Subcommittee was instructed to review the plan and to report back 
to the Central Committee with recommendations Dr George Morris Piersol, 

F A C P , was appointed a member of this Subcommittee 

There were progress reports from Subcommittees interested in Educational As- 
sistance for Veterans through the Veterans Administration, the Establishment of a 
Medical Corps m the Veterans Administration, Sources of Funds to be used for Post- 
war Medical Education, the status of tiie Army Specialized Training Program and 
the Navy V-12 Program, and matters of a kindred nature 


News from the Office of the Surgeon General, U S Army 

Major General Norman T Kirk, F A C P , The Surgean General, and Brigadier 
General James S Simmons, F A C P , Chief of the Preventive Medicine Service, com- 
pleted a SIX weeks’ tour of the Pacific Theater of Operations during February and 
March 

Lt Col Raymond G Hussey, F A C P , Director of the Army Industrial Hygiene 
Laboratory, Baltimore, has retired from active duty to accept an appointment as Dean 
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of the School of Occupational Health, which he is now organizing at Wayne Uni- 
versity, Detroit Col Hussey is one of the foremost authorities in the field of oc- 
cupational health His development of the Army Industrial Hygiene Laboratory, 
under the Preventive Medicine Service, represents a new departure in this field of 
preventive medicine in the U S Army At Wayne University he will organize the 
first formal program of educational health and medicine 

Col C C Odom, F A C P , is the Commanding Officer of the Mason General 
Hospital, Long Island, N Y, where a three months’ course in Military Neuropsy- 
chiatry IS being given, in conjunction with Columbia and New York Universities 

Lt Col Burgess L Gordon, F A C P , of Philadelphia, has been transferred from 
the Technical Division, Operations Service of the Office of the Surgeon General to 
the U S Army General Hospital, Camp Pickett, Va 

Brigadier General Hugh J Morgan, F A C P , Consultant in Medicine to tlie 
Surgeon General, has been elected a member of the Endowments and Grants Committee 
of the Army Medical Library Dr Arthur H Sanford, F A C P , of the Mayo 
Clinic, is also a member of this Committee 

Major Douglass W Walker (Associate), Executive Officer, Preventive Medicine 
Service, Office of the Surgeon General, has been promoted to the rank of lieutenant 
colonel 

Major General George F Lull, F A C P , Deputy Surgeon General, is President 
of the Medical Research Board in the Office of the Surgeon General, the purpose of 
which is to coordinate all medical department research with other staff agencies and 
components of the Army, as well as with agencies outside the Army Lt Col Leon 
H Warren, (Associate), Chief of the Research Coordination Branch, Technical Di- 
vision, Operations Service, is recorder 


Recent Promotions, Medical Department Officers 

Major to Lieutenant Colonel J Warren Hundley, Jr , F A C P , Philadelphia, 
Pa , Edward G Thorp, F A C P , Melrose, Mass , Algot R Nelson, F A C P , Grand 
Rapids, Mich , James E Cottrell, F A C P , Philadelphia, Pa , Harold A Golz, 
F A C P , Clarksburg, W Va , Raymond L Barrett, F A C P , Longmeadow, Mass , 
Hiland L Flowers, F A C P , Bronx, N Y , Douglas M Gordon, F A C P , Ponca 
City, Okla , T Douglas Kendrick, F A C P , Utica, N Y , Charles Stuart Wilson, 
F A C P , Detroit, Mich 


Dr Charles E Leonard, (Associate), who formerly was Assistant in Medicine 
at the University of Oklahoma School of Medicine, has been appointed Instructor in 
Psychiatry 


Dr Dwight O’Hara, F A C P , Acting Dean and Professor of Preventive Medi- 
cine, Tufts College Medical School, Boston, was the first speaker on a Graduate 
Seminar in Industrial Health, Brown University, Providence, February 20, his subject 
being “Bases of Industrial Medical Practice ” 


Dr Paul Brindley, F A C P , Galveston, Dr May Owen, F A C P , Fort Worth 
and Dr John J Andujar, F A C P , Fort Worth, were elected President, President- 
elect, and Secretary-Treasurer, respectively, at the Annual Meeting of the Texas 
Society of Pathologists during January 
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The New Yoik Heart Association, whicli licrctofore lias been a part of the New 
York Tubeiculosis Health Association, has separated from tlie latter organization and 
will continue as an independent society, with headquarters in the building of the New 
York Academy of Medicine Dr Edwin P Ma>nard, Jr, FACP, Brookljn, is 
President of the Association, Dr Plarold E B Pardee, FACP, is Chairman of 
the Finance Committee 


Col Mdi ion H Barker, FACP, of Chicago, recently received the Legion of 
Merit “for exceptionally meritoiious conduct in the performance of outstanding 
services in the North African 1 heater of Operations, from January 21, 1944, until 
July 8, 1944 Assigned to the study of infectious hepatitis, Col Barker deiised a 
comprehensive and effective plan of investigation and discovered ^aluable new data 
concerning its diagnosis, progiess, treatment and aftei -effects Bv his keen scientific 
insight and coordinated labors, he developed methods of treatment and criteria foi 
the disposition of patients suffeiing from this disease, whicIi prevent undue damage 
and restore most of those afflicted ‘to thtir normal activities as healthy individuals, 
rather than as chronic suffeieis The fighting strength of the Army has been meas- 
urably increased by. this work The in\ estigations conducted by Col Barker are 
among the outstanding contributions to medical science during this war and are con- 
sistent with the highest traditions of research in the Medical Corps of the Army” 


Major General Geoige F Lull, FACP, Deputy Suigeon General, U S Army, 
^ gave the principal address, “Some Wartime Problems of the Medical Department and 
’ Some of Its Accomplishments,” on the occasion of the 75th anniversary of the Raleigh 
(N C ) Academy of Medicine, February 2 


“Wartime Medical Research” was the title of the annual Walter L Niles Me- 
morial Lecture, by Dr Edwin Cowles Andius, FACP, Baltimore, at Cornell Uni- 
versity Medical School on February 20 


The name of the Hamilton County (Ohio) Tuberculosis Hospital, Cincinnati, 
was recently changed by the Board of Trustees to tlie “Dunham Hospital in honor 
of the late Henry Kennon Dunham, FACP, who served as its Medical Director from 
1914 to 1941 


Rear Admiral Edward R Stitt, FACP, (MC), U S N , Retired, former Surgeon 
General of the U S Navy, was the recipient of a gold medal and an honorarium of 
$500 for outstanding service in the field of tropical medicine, presented by the Ameri- 
can Foundation for Tropical Medicine on February 5 


Col Harry G Armstiong, FACP, (MC), U S A, was recently awarded the 
Legion of Merit for exceptionally meritorious conduct in the performance of services 
from September 8, 1939, to June 20, 1941 


Major General Shelley U Marietta, FACP, (MC), USA, although having 
reached the statutory retiring age, will be retained as Commanding General of the 
Walter Reed General Hospital in Washington 
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Dr Charles J Bartlett, FACP, Emeutus Professor of Pathology, Yale Uni- 
versity School of Medicine, lecently celebrated his 80th birthday as guest of honor 
at a dinner tendered by the New Haven Medical Association 


Dr J Arnold Bargen, FACP, Associate Professor of Medicine University of 
Minnesota Graduate School, delivered the 24th Annual Beaumont Lecture of the 
Wayne County Medical Society, Detroit, February 19 on “Modern Concepts of In- 
testinal Infection ” 


Dr Kail D Figley, FACP, loledo, has succeeded Dr Will Cook Spam, 
FACP, New York City, resigned, as Secretary of the American Academy of Allergy 
The Academy has built up a fund to constitute an annual Secretary’s Prize, and the 
first recipient of this prize was Dr J Harvey Black, FACP, Dallas, Tex , for his 
paper, “The Treatment of Urticaria with Synthetic Vitamin K ” 


The art contest, sponsored by Mead Johnson & Company, “Courage and Devotion 
Beyond the Call of Duty,” has not been cancelled or postponed The closing date 
remains May 27, 1946 

There will be no annual exhibit m 1945 of the American Physicians Art Asso- 
ciation, however For full details regarding the $34,000 in prizes, address the Secre- 
tary, American Physicians Art Association, Flood Bldg , San Francisco, Calif 


Permanente Foundation Research Fellowships 

The Permanente Foundation will offer a limited number of Fellowships for 
Clinical Research in the fields of medicine, surgery and related specialties Research 
Fellowships in the field of internal medicine are announced for investigations in 
“Cardiac Status in Pneumonia” and “Evaluation of Recent Advances in Peptic Ulcer 
Therapy ” 

The Fellowships piovide $225 monthly, plus maintenance For information, 
address Chairman, Fellowship Committee, Permanente Foundation Hospital, Oakland 
11, Cahf 


Capt B W Hogan, FACP, (MC), USN , was recently assigned as Senior 
Medical Officer on the new hospital ship, U S S Tranquillity The ship is air con- 
ditioned throughout and equipped with the finest of medical and surgical facilities 
It has 802 permanent beds 


The Society for Investigative Dermatology announces the resumption of pub- 
lication of their periodical, the Journal of Investigative Dennatology, which tem- 
porarily suspended publication in 1942 on account of war conditions The first 
number of Volume 6 appeared in February It will be issued bi-monthly, one volume 
a year, at $600 per \olume, by The Williams and Wilkins Company, Baltimore 2, 
Maryland 


Correction 

Annals of Internal Medicine, February, 1945, page 327, paragraph 2 " 

There was an urgent request for the repetition of this course (Cardiology, Boston 
Dr Paul D^ White, Director) this coming winter or spring, but Dr White was so 
‘busy’ (not ‘exliausted’) that he has asked to ha\e the repetition of the course dela\ed 
at least until the autumn of 1945 ” 
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War-Time Graduate Medical Meetings 

Region No 3 (New York) — Dr O R Jones, Chairman, Dr N Jolhffe, Dr H W 
Cave 

Induction Ctntci , Grand Central Palace, New York, Neiv York 

April 20 Common Wartime Dermatoses — Dr Frank C Combes 
April 27 (to be repeated on May 4) Common Allergic Manifestations — Dr Joseph 
Harka^ y 

May 11 (to be repeated on Ma> 18) Deleterious Effects of Drugs on the Hemo- 
poietic System — Dr Nathan Rosenthal 
May 25 Deficiency States and Their Recognition — Dr H D Kruse 

Region No 4 (Eastern Pennsylvania, Delaware, New Jersey) — Dr B P Widmann, 
Chairman , Dr J S Rodman, Dr S P Reimann 

U S Naval Hospital, Philadelphia, Pennsylvania 

April 20 Subject to be announced — Dr George Wilson 
May 4 Subject to be announced — Dr Frank Adler 

May 18 Health Department Military Liaison in Venereal Disease — Dr Norman 
Ingraham 

Region No 5 (Maryland, District of Columbia, Virginia, West Virginia) — Dr J A 
Lyon, Chairman , Dr C R Edwards, Dr C B Conklin 

Regional Hospital, Camp Lee, Vvginia 

Apiil 20 Evaluation of the Surgical Risk and Anesthesia — Captain William A 
Weiss 

April 27 Prevention and Treatment of Wound Infections with Sulfonamides — 
Captain James E T Hopkins 

Nexvton D Baker General Hospital, Marttnshurg, West Vvgima 

April 16 Psychosomatic Medicine — Dr Claude L Neale 

Recent Developments in Nutrition — Dr J C Forbes 
May 7 Neuro-Surgical Clinic — Dr Charles Bagley, Jr 
Chemotherapy in Dysentery — Dr Lay Martin 
May 21 Narcosynthesis and Hypnoses — Dr Addison McGuire Duval 

Peripheral Vascular Diseases Due to War-Time Conditions — Di J Ross 
Veal 

A A F Regional Hospital, Langley Field, Virginia 

April 27 Psychosomatic Medicine — Dr Soloman Katzenelbogen 
Radiology — Dr Frederick M Hodges 
May 25 — ^Aviation Medicine — Dr L G Lederer 

Fundamentals of Plastic Surgeiy — Dr Robert E Moran 

Region No 8 (Western Pennsylvania, Ohio) — Dr C A Doan, Chairman, Dr P G 
Smith, Dr F M Douglass 

Crile General Hospital, Cleveland, Ohio 

April 24 Congenital Anomalies of the Genitourinary Tract — Dr William E Lower 

Region No 14 (Indiana, Illinois, Wisconsin) — Dr W O Thompson, Chairman, Di 
N C Gilbert, Dr W H Cole, Dr W D Gatch, Dr R M Moore, Dr H M 
Baker, Dr E R Schmidt, Dr E L Sevnnghaus, Dr F D Murphy 
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Gardiner General Hospital, Chicago, Illinois 
April 25 Endocrinology 

May 2 Virlis and Rickettsial Diseases— Medical and Neurological Diseases and 
Treatment 

May 16 Mental Hygiene and the Prevention of Neuroses in War 
May 23 Wound Healing and Tendon Surgery 

Station Hospital, Foil Sheudan, Illinois 

April 25 Psychosomatic Medicine 

May ■ 2 Wound Healing and Tendon Surgery 

May 16 Peptic Ulcer, Gall Bladder and Liver Diseases 

May 23 Thrombosis, Thrombophlebitis and Anticoagulants in Less Common Pe- 
ripheral Vascular Diseases 

Mayo Geneial Hospital, Galesburg, Illinois 

April 25 Mental Hygiene and the Prevention of Neuroses in War 
May 2 Thrombosis, Thrombophlebitis and Anticoagulants in Less Common Pe- 
ripheral Vascular Diseases 

May 16 Chest Diseases and Diseases of the Larynx 
May 23 Low Back Pain 

Vaughan General Hospital, Hines, Illinois 

April 25 Peptic Ulcer, Gall Bladder and Liver Diseases 
May 2 Low Back Pain 

May 16 Heart Disease and Allied Conditions ^ 

May 23 Bone and Joint Infections 

Station Hospital, Camp Ellis, Illinois 

April 25 Chest Diseases and Diseases of the Larynx 
May 2 Bone and Joint Infections 
May 16 Arterial Vascular Disease — ^Traumatic Lesions 
May 23 Repair of Bone in Fractures and Diseases 

Station Hospital, Chanute Field, Illinois 

April 25 Conditions Affecting Glucose Metabolism 
May 2 Plexus and Peripheral Nerve Injuries 
May 16 Dermatological Diseases 
May 23 Burns and Plastic Surgery 

Station Hospital, Camp McCoy, Wisconsin 

April 25 Heart Disease — Dr Chester M Kurtz 
May 2 Repair of Bone in Fractures and Diseases 
May 16 Diseases of the Kidneys — ^Urogenital Tract 
May 23 Blood Dyscrasias, Malaria, Filanasis 

Station Hospital, Triiav Field, Wisconsin 

April 25 Diseases of the Kidneys— Urogenital Tract — Dr Francis D Murphy 
May 2 Laboratory Diagnosis and Its Relationship to Medical and Surgical Treat- 
ment 

May 16 Conditions Affecting Glucose Metabolism 
May 23 Brain and Spinal Cord Injuries 
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Billings Genet al Hospital, Indiana 

Apnl 25 Diseases of the Intestinal Tract — Medical and Surgical Diagnosis and Care 
May 2 Burns and Plastic Surgery 

May 16 Malignancies in the Army Age Group — Medical X-Ray and Surgical 
Diagnosis and Treatment 
May 23 Endocrinology 

WaKeman General Hospital, Indiana 

April 25 Dermatological Diseases 

May 2 Endocrinology 

May 16 Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

May 23 Psychosomatic Medicine 

Region No 23 (Nevada, Noithein California) — Dr S R Mettier, Chairman, 

Dr E H Falconei, Dr D N Richards 

Station Hospital, Hamilton Field, California 

May 2 Early Post-Operative Ambulation of Surgical Patients — Dr H Glenn Bell 

May 16 Fractures of the Extremities — Dr Carl Anderson 

May 30 Diagnosis and Treatment of Arthritis — Dr Stacy R Mettier 

Station Hospital, Camp Roberts, California 

April 21 Psychosomatic Medicine — Dr Douglas G Campbell 
May 19 Diagnosis and Treatment of Arthritis — Dr Hans Waine 

May 26 The Treatment of Poliomyelitis — Dr Henry D Brainerd 

Station Hospital, Chico Army Air Base, California 

April 19 Diagnosis of Deficiency Diseases — Dr James F Rinehart 

April 26 Newer Methods of Treatment of Heart Disease — Dr Francis Chamberlain 

Region No 24 (Soutliern California)— Lt Comdr G C Griffith, Chairman, Capt 
H P Schenck, Dr W A Morrison, Dr J F Chui chill 

Station Hospital, U S Naval Air Ttaimng Station, San Diego, California 
April 20 Treatment of Syphilis with Penicillin — Alajor Paul Recque 

A A F Regional Hospital, Santa Ana, Califotnia 

April 17 Surgery of the Traumatic Abdomen — Dr Charles Phillips and Commander 
Gaylord Bates 

Station Hospital, March Field, Riverside, California 

April 17 Blood Plasma and Blood Substitutes — ^Lieutenant Colonel R M Jones 
Water Balance — Major Edward Schwartz 
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Annual Financial Statement 
THE AMERICAN COLLEGE OF PHYSICIANS, INC 
December 31, 1944 

The iollowitig statements are taken Irom the repot t ol the Auditor, December 31, 
1944, and are published for the information of Fellows and Masters 

Balance Sheet 

General Fund 


Cwicnt Assets 

Cash in Bank and on Hand 
Accounts Receivable 
Inventoij' of Keys, Pledges and Frames 
Accrued Income on Investments 
Investments at Book Value 
Insurance Deposit 


$ 39 618 80 
2,669 09 
451 70 
1,893 93 
122,389 10 

555 00 $167,577 62 


Fixed Assets 

Real Estate 
Furniture and fixtures 
Less Depreciation 


$ 58,898 95 

$11,11120 

8,691 08 2,420 12 61,319 07 


Total Assets, General Fund 


$228,896 69 


Liahikttes 
Cut rent 

Accounts Payable 


$ 621 01 


Defen ed Income 

Advance Subscriptions, Annals of Internal 

Medicine 17,305 50 

Philadelphia Postgraduate Fund, Reserve 2,284 30 


Total Liabilities, General Fund 


$ 20,210 81 


Principal, General Fund 


$208,685 88 


Balance Sheet 
Endowment Fund 

Cunent Assets 
Cash in Bank 

Investments at Book Value 
Due from Brokers 

Principal, Endowment Fund 

Total Principal, Both Funds 


$ 10,233 61 
157,509 78 
2,000 00 


$169,743 39 
$378,429 27 
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General Fund 
Endowment Fund 


Jan 1J944 
$208,076 48 
146,724 54 


Dec 31,1944 
$208,685 88 
169,743 39 


Net Increase 
$ 60940 
23,01885 


$354,801 02 $378,429 27 $23,628 25 


Summary or Operations 


Year Ending December 31, 1944 


General Fund 


Income 

Annual Dues 
Initiation Fees 

Subscriptions, Annals or Internal Medicine 
Advertising, Annals of Internal Medicine 
Subscriptions, Annai s or Clinical Medicine 
Income from Investments, Endowment Fund 
Income from Investments, General Fund 
Dividend on Perpetual Insurance Deposit 
Sales of Miscellaneous Publications 
Rent, Net, 404-12 S 42nd Street 


$ 


23,100 56 
5,350 50 
37,86899 
13,27983 
14 87 
5,362 SO 
5,604 43 
60 00 
643 
723 05 


Total, Income $ 91,371 16 

Expenditwes ' 

Salaries $ 25,35098 

Postage, Telephone and Telegraph " 3,891 36 

Office Supplies and Stationery 1,241 36 

Printing 25,741 36 

Traveling Expenses, Executives, Committeemen, Regents 2,829 51 

Miscellaneous ^ 


College Headquarters 
Maintenance 

Heat, Light, Gas and Watei 

Taxes 

Insurance 


$3,330 83 
779 76 
170 77 

85 05 4,36641 


Depreciation on Building $1,000 00 

Depreciation on Furniture and Fixtu.es 833 04 


1,833 04 


Investment Counsel and Custodian Fees 

Regional Meetings 

1944 Postgraduate Courses 

War-Time Graduate Medical Meetings 

Collection and Exchange Fees 

Loss on Sale or Maturity of Investments 

1944 Supplement 

Keys, Pledges and Frames 

1944 Annual Meeting of Officers, Regents and Governors 


47218 
2,574 83 
1,071 50 
5,000 00 
22 74 
970 81 
33002 
123 96 
7,395 41 


$ 84,710 93 


Total, Expenditures 

Net Income, Year Ending December 31, 1944 


$ 6,660 23 
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General Fund Balance, January 1, 1944 $208,07648 

Less Transfer to Endowment Fund of Initiation Fees 

of New Life Members 6,035 00 

Transfer to Subscriptions, Annai.s of Internal 
Medicine 


202,025 65 


Principal, General Fund , $208,685 88 


Endotv»ient Fund 

Endowment Fund Balance, January 1, 1944 . $146,724 54 

Add Life Membership Fees Received During 1944 17,223 00 

Initiation Fees of New Life Members Trans- 
ferred from General Fund 6,035 00 

Transfer of Dues of New Life Members 182 00 

Profit on Sale of Endowment Fund Investments 1 87 


$170,16641 

Less Loss on Sale of Endowment Fund Investments 423 02 


Principal, Endowment Fund 


$169,743 39 


OBITUARIES 

DR BERTNARD SMITH 

The death occurred recently in Los Angeles of Dr Bertnard Smith, 
F A C P , for many years one of the outstanding members of the profession 
in that city 

Dr Smith was born in Tyler, Texas m 1877, but spent most of his early 
life in Galesburg, 111 , graduating from Knox College in 1898 He received 
his degree in Medicine from Rush Medical College in 1903 and interned at 
the Presbyterian Hospital in Chicago, Illinois from 1904 to 1906 Later 
on he did Postgraduate Study at the University of Heidelberg, the Univer- 
sity of Vienna and in 1914 at Harvard University, where he worked with 
Professor Otto Fohn at the time that modern clinical methods applicable to 
chemical studies of the blood and urine were being developed He served 
with the United States Army Medical Corps during World War I and during 
that time was closely associated with a group which had been organized for 
the study of cardiovascular disorders, especially neurocirculatory asthenia, 
being part of the time personally in charge of this investigation 

Dr Smith had come West immediately following his internship and 
settled m Los Angeles After he resumed his private practice in 1919 his 
cliief interest became the care and treatment of diabetes At a time when 
insulin still was expensne and difficult to obtain he was able, by soliciting 
private donations from friends, to supply a fairly large group of patients 
who were in serious need Later he helped create the non-profit organiza- 
tion, Los Angeles I^Ietabolic Clinic He always was particularly concerned 
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m aiding the younger patients in niasttiing their problem and becoming 
self-siippoiting, and was foi years a guiding influence of the Diabetic Serv- 
ice at Childien’s Hospital He also organized the very fine Diabetic Clinic 
at the Cedars of Lebanon Hospital 

Duiing his many years in Los Angeles he had become a member on the 
staffs of the Children’s and Cedars of Lebanon Llospitals and a Life Member 
of the staff of the Hospital of the Good Samaiitan Foi a number of years 
he was Clinical Professor of Medicine at the Univeisity of Southern Cali- 
fornia School of Medicine He was a member of the Los Angeles County 
Medical Association, the California Medical Association, the American Heart 
Association, the American Society for Clinical Investigation and a Fellow 
of the American College of Physicians 

Dr Smith was a kindly, coui teous man, wholly unselfish, seeking neither 
personal prefeiment nor financial gam His place in the profession will not 
be easily filled and he leaves maity close friends and faithful patients 

He is survived by his wife, Marion Macneil Smith, and one daughter, 
Mrs Wilson Phelp 

Roy E Thomas, M D , F A C P 
Governor for Southern California 


DR GEORGE ALLEN RICKETTS 

Dr George Allen Ricketts, F A C P , Osceola Mills, Pa , died December 
6, 1944, of cerebral embolism, at the age of seventy-one Dr Ricketts was 
born at Fhnton, Pa, August 17, 1873 He held the degiee of Master of 
Education from the Pennsylvania Central State Normal School He giad- 
uated in medicine from Jeffeison Medical College of Philadelphia in 1908, 
and did some postgraduate work at Harvard Medical School 

At one time he was a member of the staff of the Miners’ Hospital, 
Spangler, Pa , and for many years Chief of the Medical Staff of the Philips- 
burg State Hospital 

Dr Ricketts was a member and former Piesident of the Clearfield County 
Medical Society, member of the Pennsylvania Medical Society and the 
American Medical Association, Fellow of the American College of Physi- 
cians since 1931 He retired from the practice of medicine in August, 1940, 
because of coronary thrombosis 
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HEART DISEASE IN THE JUNGLES OF THE SOUTH 
PACIFIC SOME OBSERVATIONS MADE AMONG 
THE MELANESIANS OF THE NEW HEBRIDES 
AND SOLOMONS ISLANDS AREA 

By Albert Salisbury Hyman, F A C P , Commander (MC), USNR 

Preface 

In the spring of 1942 a new page was written into the history of United 
States naval warfare, the technic of “island hopping” was being developed 
in the South Pacific theatre of the war As island aftei island of the New 
Hebrides and Solomons groups was wrested from enemy control, the plan 
of occupation called for perfect timing and teamwork between marine com- 
bat fighting units, naval construction battalions, and the task force land based 
staff which included the medical, communications, and supply stations From 
out of wild jungle terrain there were hacked almost over night temporary 
landing strips and huge air fields for the fighting and supply planes The 
change from the isolated solitude of some of the most primitive spots in the 
world to the tumultuous traffic of a busy international airport occurred in 
an unbelievably short time 

Although mechanized equipment played a great role in the building of 
these tremendous projects, manual labor was needed to complete many tasks 
It became necessary to supplement the regular naval personnel with laborers 
selected from the native Melanesian population of the islands An experi- 
ment with an initial group of about 45 youths and men drawn from various 
tribes and settlements showed them to be cheerful and willing workers with a 
remarkable ability to learn by imitation , by carefully watching the actions of 
the instructor, it required but little time and patience for most of the natives 
to become adept with the pick and shovel, hammer and saw, and even with 
some mechanical tools 

* Received for publication January 6, 1945 

This article has been released for publication by the Division of Publications of the 
Bureau of Medicine and Surgery of the United States Navy The opinions and views 
set forth in this article are tliose of the writer and are not to be construed as reflecting the 
policies of the Navy Department 

Copyright, 1945, by The American College of Physicians 
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The success of this native laboi ventuie led to the development of a larger 
plan to establish complete battalions of Melanesians from the various islands 
of the New Hebiides and Solomons gioups A special rcciuiting unit was 
set up to visit the moi e thickly populated areas in ordei to select the candi- 
dates foi this native labor battalion This unit consisted of naval officers 
fiom construction battalions, interpreters, medical officers, corpsmen, and a 
few Flench colonists who were familial with the islands situation It was 
lU) good fortune to ha\e been the Senioi Medical Officci of the party 

Experience soon taught that the value of any given native in such a 
laboi battalion was in direct pioportion to his health and his freedom from 
the multitude of tropical diseases prevalent throughout this area of the Sonth 
Pacific Malaria, amebic dysentery, dengue, hookworm, yaws, tsutsu- 
gamushi fever, filanasis, and the fungus infections are but a few of the 
moi e common disabling conditions which were found among the Melanesians 
of nearly every island For this reason, every candidate was given a more 
or less complete physical examination before he was subjected to other tests 
to deteimine his desirability as a member of the laboi unit, maii)'^ could be 
screened out on meie inspection whereas others were again carefully ex- 
amined before they were finally admitted to the native compound near the 
woik project 

Although the recruiting party was primarily interested onlj in young 
able bodied men, it soon became evident that much good will was engendered 
by paying some medical attention to women and childien, and it was not long 
before whole settlements would turn out for examination whenevei we ar- 
rived at a new location An opportunity was thus given to see several hun- 
dred nativ'^es, some from extremely primitive groups not far removed from 
• the headhunters of Malakula and other saA’^age islands 

While the natives presented many other medical problems, I was 
especially interested in the various cardiovascular diseases which were dis- 
covered, foi here I had an opportunity of iiwestigating the development of 
certain heart and blood vessel conditions free from the so-called pernicious 
lole of modern civilization with its continuous emotional stress, highly re- 
fined foods, lack of exercise, alcohol, tobacco, drugs, and the host of other 
alleged evils If the current belief that the high incidence of heart disease 
is the lesult of a way of living, then these Melanesians in their jungle para- 
dise should be relatively immune to such conditions as high blood pressure, 
artei losclerosis, coronary heart disease, and peripheial vascular disturbances 

Arteriosclerosis 

One of the most striking early observations about these people of the 
jungle IS the general absence of very old individuals with gray hair, the 
explanation was simple Longevity is not the rule in the jungle, either 
among men oi beasts The oldest persons seen were among the women , 
calculated from the nature scheme of determining time (lunar calendar), 
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they were about 55 to 58 years old The oldest men were said to be about 
50 After the age of 18 most individuals appeared to be from 10 to 20 
years older than their actual age 

The incidence of obvious arteriosclerosis was high m those of 30 and 
older, prominent and tortuous temporal arteries was a common sight m 
nearly all of these The radial arteries were thickened and rigid and the 
dorsalis pedis was difficult to palpate m many The beaded type of calci- 
fication was less common than the generalized, but some of the older women 
showed the Pal-Winterberg form of arterial sclerosis Oriental cataract 
IS frequent and the natives readily permitted fundus examination, but they 
did not take kindly to nose and throat or ear investigation Changes m the 
retinal vessels appeared early in life , some were ratlier extreme 

One gained the impression that vascular degenerative pathologic lesions 
started earlier m these Melanesians than m comparative groups of Americans 
or Europeans, this was particularly true of the peripheral vascular dis- 
turbances I shall have occasion to speak more fully of this at a latei time 

Blood Pressure 

In general, no objection was made to the taking of blood pressure, the 
natives wear several ornamental arm bands which frequently are so tight that 
there is consideiable edema bel6w the constricting rings Inflation of the 
blood pressure cuff never failed to cause them amusement and they were 
fascinated by the movements of the manometer needle There were some 
differences in the pressures of individual groups on the various islands, a 
certain large settlement was found to have a number of persons with rather 
low levels 80-90 mm Hg systolic and 40-50 mnx diastolic On other 
islands the blood pressure levels were more or less similar to those of Ameri- 
cans of equal age, weight, and sex 

Of no little interest, however, were the findings on three islands which 
were some distance from each other A group of individuals, both men and 
women, had rather high systolic blood pressure levels 180-235 mm Hg 
systolic to 96-115 mm diastolic In one tribe which consisted of a much 
inter-married family, 11 persons out of 19 over the age of 30 who were 
examined had elevated systolic pressures In this same settlement a boy 
of about 18 had a blood pressure of 160 mm Hg systolic and 104 mm dias- 
tolic These groups of hypertension were worthy of far more study and 
attention than it was possible to give, the non-medical members of the re- 
cruiting party were naturally interested only m healthy natives and any time 
devoted to those who could not meet the required physical standards was con- 
sidered in a good natured way as holding up the war effort Thus only a 
most cursory examination of these hypertensive cases was possible 

Outside of the factor of consanguinity, there did not appear any other 
reason for the higher blood pressure levels in these Melanesians than in their 
neighbors on nearby islands The problems of food, climate, exposure to 
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tropical infestation, and environment are about the same on all of the islands 
visited Why, then, the hypertensive syndrome in these few isolated 
settlements^ A piovocative suggestion came from one of the French 
colonial plantation owners who had lived in this part of the tropics for more 
than 30 years and who seemed to have a veritable storehouse of information 
concerning the South Pacific He said that there was a cm rent belief among 
the Native Practitioners that black water fever was frequently followed by 
hypertension He was patient enough to question at some length, in the 
various dialects of pidgin English, nine of the Melanesians who had high 
blood piessure and found in six*a more or less definite history of hematuria 
or the passing of very dark colored urine during an especially severe episode 
of chills and fever which had been treated with quinine 

Black water fever was not a common complication among the combat 
personnel during the early days of the Solomons campaign, I have previ- 
ously reported ^ that from October 1942 up to May 1943 several thousand 
cases of malaria were seen at a certain advanced base hospital with a very 
small incidence of the condition The follow-up of some of these cases has 
not shown any permanent renal damage The available literature upon 
black water fever does not mention hypertension as a possible sequela to the 
condition and theie is but vague leference to late kidney disease in these 
cases This is still one of the great unexploied problems associated with 
malaria control but I have the unproved impfession that certain tropical dis- 
eases may be productive of hypei tension as the secondary result of renal 
damage 

Another interesting side light was obtained in regard to the incidence of 
high blood pressure among these Melanesians, pre-eclamptic toxemia is 
apparently not unknown I was told that in a prominent tribal family 
nearly all of the women had expdiienced this difficulty and that there had 
been two deaths 

The end result of long standing hypertension was seen in two individuals 
who had suffered hemiplegia , the interpreters said that apoplexy was known 
to the natives who have a special word for one-sided paralysis noinuffaf 
which may be the contraction of “no move half ’’ Pidgin English has many 
such contractions of two or more words 

Cardiac Hypertrophy 

We were all impressed by the number of hearts which seemed to be en- 
larged by simple percussion and inspection, roeiitgen-i ay was not available 
in the field but several natives were subsequently examined at the advanced 
base hospital and they all had a general cardiac hypertrophy without any 
other signs of heart disease Eleven men were accepted m the labor unit 
all of whom had evidence of enlarged heart, the apex impulse was in the 
sixth interspace and outside of the midclavicular line but they presented no 
other clinical indications of cardiovascular impairment Reexamination 
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several months later after they had completed their work and were being 
returned to the^r home islands showed no change 

Irregularities of the Heart 

Tachycardia with rates as high as 160 was not uncommon during the 
first examination of these men, later the rates were easily controlled by 
vagal respiratory tests The native Melanesians apparently have a veiy 
labile and responsive autonomic system, the exercise test was usually ex- 
aggerated but much of this was psychosomatic When they became accus- 
tomed to the company of the Americans and to the medical personnel, all 
of their reactions became less violent and more controlled but some continued 
to have accelerated pulse rates during the several months that they were 
under observation I saw no evidence of hyperthyroid disease and goiter is 
unknown 

An extrasystohc airhythmm was discoveied in a few individuals, both 
men and women, these premature contractions also appeared to be chiefly 
psychosomatic, but some of the natives said that they had experienced heart 
consciousness for a long period of time This was described in a variety 
of ways, but the hand was invariably placed over the precordium as they dis- 
cussed the matter with the interpreter 

Only one case of auricular fibrillation was discovered, but the Chief 
Native Practitioner said that he had seen several, he spoke of delirium cordis 
and said that it occasionally occurred during the course of some of these 
severe tropical fevers He had also seen a number of cases of paroxysmal 
tachycardia These had been chiefly among the women and especially dur- 
ing their climacteric , no explanation was given in regard to this unusual oc- 
currence of the condition There apparently had been no disastrous results 
and they all had gotten well 


Murmurs 

A great number of murmurs were heard, these were largely systolic m 
time and were moi e or less localized over the pulmonic valvular area They 
had the characteristics of so-called functional pulmonic systolic murmurs and 
were not associated with any other obvious cardiovascular disease This 
murmur appeared in equal frequency m all age groups examined and m many 
thm individuals the murmur was loud enough to be evaluated as grade 2 or 
3 The possibility of some vague tropical infection of the pulmonic valve 
or artery was considered but there was no evidence of other signs and symp- 
toms associated with syndromes like Ayerza’s disease 

Apical systolic rnuimms were also quite frequent, these showed the 
usual changes m quality and duration depending upon posture, exercise, and 
breath holding They were all classified as functional and were not asso- 
ciated with any other signs of heart disease, m a few men with hyper- 
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ti opined heaits, liOY^ever, this murmui was regarded with some suspicion but 
there was no proof that the combination was not purely coincidental 

Aortic diastolic mwmuis were the most common of the group con- 
sidered to be pathologic, these cases weie discussed at some length with the 
Native Practitioners Several investigations have been made at the Fiji 
Medical School and at the Royal French Hospital at Noumea, New Caledonia 
concerning the syphihs-hke infections occurring in the South Pacific jungles 
Yaws, tropical leprosy, and chronic tsutsugamushi disease are but a few of 
the various conditions which simulate syphilis in certain pathologic processes 
In addition, several tropical fevers like malaria, dengue, and sand fly fevei 
frequently cause positive Kahn serological reactions^ The role of syphilis 
in producing specific types of aortitis is now well established, retrograde 
extension of the process is responsible for late involvement of the aortic 
valves and severe grades of aortic insufficiency are a common manifestation 
of tertiary syphilis 

There is apparently some disagreement of opinion in regard to the 
incidence of syphilis among the native Melanesians of these islands, the 
French Hospital authoiities at Efati declared that the last survey made in 
1935 showed a relatively high degree of population infection Dr Aisiri 
of the Fiji Medical School thought that the rate was rather low in compari- 
son with ceitain southern states of this country Other manifestations of 
tertiary syphilis with central nervous system or bone and joint involvement 
are rare , tabes is more or less unknown among the Melanesians 

The etiology of these aortic diastolic murmurs is thus open to some 
speculation, unless they are due to a disproportionately high incidence of| 
syphilitic vascular disease, they must be the result of certain tropical infec-' 
tions, particularly yaws and perhaps chronic tsutsugamushi disease The| 
literature on the subject is not convincing, but this should prove to be a f ertilrf 
field for research in tropical medicine since the late effects of botlv^thesi 
diseases may subsequently appear in returning servicemen who hav^-'acquirec 
these conditions while m the South Pacific J 

No piesystohc muimms were ^\scovered, rheumatic fever, /if it occurs^ 
must be very rare among the Melan^^sians This is in rather snarp contrast 
with its occurrence among the other j. °at racial stock of the Sowth Pacific — 
the Polynesians At Pago Pago in the American Samoas, through the | 
courtesy of Capt A C Dixon (MC) USN, I had the opportunity of ex- 
amining several children with unquestioned rheumatic heart disease and two 
young women with mitral stenosis, one a native nurse at the Samoan 
Hospital 

Farther south, in New Zealand, the Maoris, who also come from puie 
Polynesian stock, have a relatively high incidence of rheumatic fever At 
Dr Alfred Drei fuss’s clinic at Auckland I was privileged to see a number of 
cardiac Maori children Here the incidence of rheumatic fever appears to be ( 
just as great among the Polynesians as among the European white group 


} 
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In published data this rate is approximately that of Atlanta, Ga The 
Polynesians of the noithern hemisphere as represented by the Hawanans 
likewise have considerable rheumatic infection At Honolulu I saw a num- 
ber of rheumatic heaits among the pure Hawaiian group and the pathologic 
picture was not unlike that seen in the southern part of the United States 
The question whether acute rheumatic fever and rheumatic heart disease 
occur 111 the South Pacific has currently been the subject of some discussion , 
several papers have recently been published by authors who are not in com- 
plete agreement I would hesitate to add to the confusion but the answei 
must be considered in three categories since it concerns three different groups 
of statistics In ray expeiience based upon a superficial suivey made during 
23 months’ stay in the Pacific area, I would say that the Melanesians have 
little or no evidence of rheumatic infection wheieas the Polynesians have a 
relatively high rate The third group consists of the American servicemen, 
who, coming fiom all parts of the United States, have brought with them 
then own community’s specific rate of infection 'I have previously re- 
ported" the incidence of rheumatic fever among navy and marine combat 
units at an advanced base in the South Pacific, in every instance there was 
a histoiy of pievious iheuniatic infection I did not see a single case of 
primary rheumatic fever, but there were many individuals who went through 
their second or third attack while in the tropics 

Angina Pectoris and Coronary Heart Disease 

In view of the general prevalence of arteriosclerosis, the incidence of 
acute coronary thrombosis appeared to be exceedingly low, only one case of 
acute occlusion was seen, but the Native Practitioners reported thdt the con- 
dition was diagnosed from time to time It was more frequent among the 
Melanesians living along or close to the sea coast than in those tribes that 
had settlements far in the hinterland of the jungle It had not been seen in 
the hypertensive group pieviously described and it was not a common cause 
of death On the other hand, m most of the cases with congestive heait 
failure, particularly m the older age groups, this was said to be due to clironic 
coronary disease 

Hemt patii is not a common symptom among the natives, five French 
plantation owners who formerly employed large numbers of Melanesians to 
operate the huge cocoanut and copra industries agreed that compared to the 
other numerous complaints, the natives rarely reported pain in the heart 
The Native Practitioners likewise said that angina pectoris was practically 
unknown, cardiac symptoms when they occurred were either i elated to 
dyspnea or heart consciousness m the form of palpitation Duiing the 
time that the native labor battalion was under observation, no one appeared 
at the field clinic for the relief of heart pain, but there weie a few cases of 
dyspnea 

Conqe<itxve heaU fmiuie with edema of the legs and ascites is, however. 
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well known to the Melanesians , indeed many of their carved wooden figures 
show large rounded abdomens and greatly swollen legs The early witch 
doctors were familiar with a number of digitalis-hke substances which grow 
abundantly m the jungle The water onion of the squill family and certain 
forms of Cactus giandaflons are favorite lemedies for the treatment of ana- 
saica A tropical variety of fox glove called gnopa or opa-opa is employed 
by some of the Native Practitioners, this should not be confused with po-po 
(paw paw) or papyia, the seeds of which aie said to be dangerous to those 
suffering from dropsy There are seveial kinds of nuts which have a digi- 
talis action, some of these like tJievehn from the oleander tree and trakis 
from the lantern nut have been studied in this country Nature has thus 
provided the Melanesians with many effective drugs for the treatment of 
congestive heart failure and the jungle folk lore is replete with cures obtained 
by their use 

Time and circumstance did not permit the study these individuals 
merited, the etiology should be more carefully investigated- Although a 
number of cases were probably the end result of advanced aortic valvular 
insufficiency, most were due to chronic coronary heart disease, the Native 
Practitioners estimated the ratio to be fiom 1 to 3 or 1 to 4 Some of this 
opinion was based upon postmortem material The ritual of burial (clenum- 
ded) in certain tribes requires removal of the viscera and thus an opportunity 
for examination of the heart is given The Fiji Medical School is noted 
for Its well trained native physicians and their opinions have the respect of 
the entire South Pacific * I did not see any of these hearts but from de- 
scription they apparently showed considerable arteriosclerotic and athero- 
matous pathologic change with associated myocardial disease — the scarring 
from old myocardial infarcts and, in a few instances, well defined aneurysmal 
dilatation of the heart wall 

The interesting problem here is the predominance of so-called silent 
coronary disease among these primitive peoples and the possible explana- 
tion of why similar types of disease are associated with so much pain in the 
more civilized communities of the world It is not that these Melanesians 
are less sensitive to painful stimuli as will be shown later, indeed their 
reactions to pain are usually quite child-like I have seen robust men cry 
out at the prick of a jungle thorn, and no attempt is made to conceal painful 
feelings But tliey pass through extensive coronal y episodes without much, 
if any, pain Why? 

The question is provocative and more than academic, the answer can 
only be speculative The entire problem of heart pain has never been satis- 
factorily explained notwithstanding the voluminous literature upon the 
subject and the huge amount of experimental work which has been done in 
the past 25 years upon the unraveling of the complex neurogenic network 
which involves the heart and aorta One of the perplexing enigmas of 

* See Dr Samuel Lambert’s splendid booR, “A Yankee Doctor in Paradise ” 
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internal medicine is the lack of correlation between coronary-cardiac patho- 
logic lesions and the clinical symptoms produced by those lesions, two in- 
dividuals with (apparent) identical lesions as the result of coronary disease 
may present entnely dissimilar clinical syndromes This is especially true in 
regard to the pain factor 

In so-called “civilized communities” most patients suffer pain during a 
coronary episode, a few do not Among the Melanesians the reverse is 
true, pain is not a conspicuous feature of the same disease, yet their threshold 
for painful stimuli is not unlike that of the average American or Euiopean 
I will even go further, foi the question of heart pain has always been of 
considerable inteiest to me In an experiment to determine the relative skin, 
and bone and joint sensitivity of these natives, a group of very black negro 
members from a local CB unit volunteered to undergo the same tests , with 
the negroid habitus as a common denominator the experiment was a ciude 
attempt to evaluate the pain response to the same stimulus in two groups of 
individuals the one representing the product of modern civilization, the 
other from life in the jungle unaffected by the complexities and burdens of 
such civilization The results of the experiment proved only one thing 
there were no appreciable differences m the pain reactions of the two groups 
Superficially, therefore, civilization has done nothing to change the simple 
pam-mechanisms but something has been done to the deeper and more com- 
plicated receptor systems What is this intangible factor which is respon- 
sible for the intense pain pattern in angina pectoris and acute coronary 
occlusion^ Why is heart pain so much greater in the civilized individual 
and why is it more or less absent in these primitive peoples ^ What fields 
of research are opened by these questions* Can this something be psycho- 
somatic in origin'' We have but scratched the surface of the fundamentals 
of psychosomatic medicine Modern civilization and psychosomatic phe- 
nomena go hand in hand , in a study of these Melanesians of the jungleland 
of the South Pacific may he the key to a better and clearer understanding 
of many serious maladies which now afflict our communities Of these, the 
degenerative cardiovascular diseases play the leading role in disability and 
death From out of those steaming jungles, now the scene of warfare and 
bloodshed, may come the answer, let us hope, in a later, more peaceful world 


Peripheral Vascular Disturbances 

Peripheral vascular disease is not unknown among the Melanesians, the 
pidgin word dedfut includes a variety of conditions involving the feet and 
lower legs The natives regard any disabling condition that prevents them 
from walking as “dead foot ” A number of tropical skin infestations pro- 
duce ulcerations of the feet and great swelling occurs from the secondary 
infections and lymphangitis Some of these extensive infections involve 
the reins and subsequently the arteries of the lower leg with massive throm- 
bosis and occlusion Gangrene of one oi more toes is not uncommon and 
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occasionally the whole foot may be included m the process I had the op- 
portunity of examining two such legs which were amputated by Lieut Jean 
Pouhchan of the French Colonial Service at the Native Hospital at Espiritu 
Santos 

In one, a man age about 26, there had been a long history of severe pain 
in the gieat toe and sole of the right foot, from time to time large ulcerations 
appeared over the entire foot These would heal and later break down 
again The pain finally became so continuous and so severe that the man 
voluntarily begged Dr Pouhchan to cut off the foot notwithstanding the 
native prejudice against dismemberment of the body because of ritual tabu 
The foot was so edematous that no pulsation could be felt m the dorsalis 
pedis but the posterior pophteals seemed to be normal The leg was removed 
just below the knee Dissection of the leg showed the artery and veins 
completely obliterated by dense scar tissue which bound the entire contents of 
the sheath together like a thick cord Even the severed ends of the arteries 
showed considerable sclerosis of the walls and much reduced lumina The 
bones of the foot were atrophied and there seemed to be an extensive type of 
proliferative osteoarthritis involving the whole ankle joint 

The other case was. less severe, this man was about 35 years old with a 
very long history of pain in the lower leg and toes, perhaps of 10 years’ 
duration Trophic ulcerations had occurred several times and healed slowly 
At the time the leg was amputated there were only a few open skin areas but 
the pain was becoming unbearable On examination there was no dorsalis 
pedis pulsation on either foot All of the peripheral arteries appeared to be 
prematurely thickened and sclerosed, the blood pressure was normal The 
man was very loquacious about the foot "Dedfut he too damn much burn- 
burn , sam time slep no-no much Ion-Ion Cartem oop off ” (The sick foot 
now IS paining me like it was burned all over but at the same time it feels as 
if It was asleep for a long time Cut it off as you would cut off the foot of 
an animal ) Amputation was performed just below the knee, dissection 
here showed a chronic inflammatory process involving the artery and veins in 
the sheath There was some obliteration of the lumen of tlie artery but the 
veins were completely occluded Grossly, the condition resembled a type of 
Buerger’s disease, but the possibility of a clironic suppurative pathologic 
process with secondary vascular changes could not be eliminated without 
better laboratory facilities than were available 

Dr Aisari, the Native Practitioner assigned by the Fiji Medical School 
for service in the New Hebrides, said that peripheral vascular disease was not 
uncommon but frequently it was so intimately associated with various 
tropical infestations of the feet that it was difficult to determine which con- 
dition was primary The diagnostic evaluation of the pain factor was 
important, where the pain was out of proportion to the obvious degree of 
inflammatory changes, he always suspected an underlying vascular distur- 
bance, since many badly infected feet had little or no pain He thought. 
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however, that certain tropical infections might be responsible for vascular 
changes of the lowei legs and feet and the secondary loweied resistance 
following the lessened blood supply completed the vicious circle ending m 
trophic ulceration and re-infection 

Vancose Vews No account of the vascular diseases of the Melanesians 
would be complete without some comment upon the rather high incidence of 
varicosities of the lower extremities Individuals of all ages, from children 
to the oldest, seemed to have some degree of venous disease This may 
have been due to secondary changes in the veins of the lower legs as the late 
result of continuous re-infection of the feet by various tropical organisms 
The natives use no protection for the soles of the feet and are bare footed 
throughout their lives Although the soles of the feet are covered with an 
extremely thick cornified skin, the dorsum of the foot and the ankles have no 
such protection and are subject to scratching and cutting by coral and sharp 
spiculed jungle vegetation 

Here again it is difficult to determine the different steps in the evolution 
of the ulcerations, some seemed to be rather typical varicose ulcers, but 
others were better classified as tropical or jungle ulcers with a chronicity 
which obscures the basic disease Many American servicemen developed 
ulcers of this kind as the result of trauma, usually by coral abrasion, with a 
secondary fungus infection These presented a pioblem in therapy and in 
many instances the disability constituted a serious loss of front line man 
power The natives, however, regard these ulceiations with complete in- 
difference and looked with some amusement when dressings were applied to 
keep the wounds clean, perhaps to some extent, they were right, for those 
ulcers which were kept clean and exposed to the sunlight seemed to fare as 
well as those treated by one combination of chemicals or another 

Comment 

After our return to the advanced naval base from whence the reci uiting 
unit started, I had an opportunity to go over the notes which I had made dur- 
ing the expedition through the various islands and to formulate certain 
opinions The purpose of the tup has already been made clear and the ter- 
iitory coveied, although extensive in itself, constitutes but a small part of 
the vast area west of the international date line and south of the equator 
known as “the South Pacific ” The facts gathered and the impressions 
gained are thus predicated upon oui own experiences and at best represent 
but a modest sampling of the Melanesian natives as we saw them in the 
island groups of the New Hebrides and Solomons I would not want any 
statement made in this report to be construed as a final authoritative opinion 
upon any of the various conditions discussed Such a report would neces- 
sitate a survey of much greater scope both in time and resources and over a 
cOnsideiable area not included in this expedition, such a survey would in- 
clude the study of many more Melanesian groups— from tlie pigmies of 
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western Espintu Santos to the giants of Matakanta, as well as the fabulous 
albinoes of Bonokula 

With these limitations m mind certain conclusions are, perhaps, permis- 
sible First and foremost is the surprisingly high incidence of cardiovascular 
disease of all types found among these primitive peoples of the jungles , this 
IS particulaily true of the degenerative types of heart and blood vessel dis- 
ease I have used the word staptsingly for the conditions found were 
contrary to current thought and teaching Throughout the literature upon 
arteriosclerosis, coronary heart disease, and hypertension is the constant 
repetition of the major role played by the stress of civilization in the de- 
velopment of these conditions The psychosomatic reactions to business and 
social demands and the constant pressure of individual adjustment to a 
changing environment have been held responsible for the great increase in 
the cardiovascular degenerative diseases of the past several decades 

Yet the incidence of these very same diseases is also relatively high 
among a people whose entire life is more or less free from such alleged per- 
nicious factors To be sure, life in the jungle may be beset with a number of 
nature-made fears and man-made taboos but it is doubtful that the intensity 
of psychosomatic reaction to environment is anywhere as great among the 
Melanesians as among individuals in an average American community 
What, then, can account for the development of these degenerative "civilized 
diseases” under a primitive way of living? 

The jungle abounds with infections and infestations, in addition to the 
host of specific tropical diseases like malaria, yaws, tshtsugamushi fever, 
dengue, and sand-fly fever, all of the microorganisms known in the temperate 
zone thrive with unusual virulence m the tropics Diphtheria, tubercu- 
losis, meningococcus meningitis, pneumococcus pneumonia, tetanus, gas 
gangrene as well as the gastrointestinal infections like typhoid, dysentery, 
cholera, hookworm and the other parasites, all reach a high degree of ma- 
lignancy in the jungle Survival must be due only to immunological proc- 
esses of much gi eater humoral potency than that common to similar in- 
fections in this country, can these high titer antibodies have a primary de- 
structive effect upon the heart and blood vessels? And can the subsequent 
reactive pathologic changes be responsible for the degenerative changes seen 
in the cardiovascular system in later life? 

Infection has long been recognized as an important contributing factor 
m the development of these degenerative heart and blood vessel diseases in 
civilized communities It is said, however, to have a minor role compared 
to the wear and tear of the psychosomatic factors Have we now sufficient 
evidence to attempt a balance sheet? Can we evaluate tlie relative impor- 
tance of infection and a way of living and say that in the jungle degenerative 
cardiovascular disease is the result of major infection and minor psycho- 
somatics and in civilized communities the equation is reversed to minor 
infection and majoi psycliosomatics ? Is the problem more than one of 
academic speculation ? 



HEART DISEASE IN JUNGLES OF SOUTH PACIFIC 


651 


Finally, a word about the acute and more immediate results of the tropi- 
cal diseases upon the heart Although rheumatic fever is almost unknown 
among the Melanesians, valvular heart disease does occur The aortic val- 
vular mechanism is chiefly involved , this may be the result of syphilis or the 
syphihs-like jungle infections Other diseases like malaria, yaws, and 
tsutsugamushi fever are said to cause heart disorders I have previously re- 
ported the effects of dengue upon the heart ® Congestive heart failure fol- 
lowing aortic valvular insufficiency is well known to the natives but the 
common cause of dropsy is chronic coronary heart disease for which, for- 
tunately, the jungle provides an abundance of digitahs-like substances 

Summary 

1 During the early days of the war m the South Pacific, the need foi 
native labor to supplement the work of the Naval Construction Battalions 
became a necessity A recruiting unit to select the most desiiable Mela- 
nesians had, in the course of its program, visited many of the islands of the 
New Hebrides and Solomons groups Some of these islands, like Malakula, 
are perhaps the most primitive unexplored spots left m the world 

2 Since the jungle native is valuable as a member of a labor battalion 
only in direct proportion to his health, the medical examination of all can- 
didates was of major importance An unusual opportunity of examining 
many natives was thus presented, this also included women and children 
The latter groups were seen chiefly as a gestuie of good will to promote 
friendly relationships between the natives and the American forces of oc- 
cupation Altogether, many hundreds of primitive peoples were seen and 
many were carefully examined 

3 As a cardiologist, I was particularly interested in various types of 
heart and blood vessel disease which were discovered Since many cardio- 
vascular disturbances are said to be the result of modern civilization, an 
opportunity was given here to evaluate certain well known forms of heart 
disease in a jungle background The following observations are thus purely 
personal, supplemented by opinions expressed by the kindly Native Practi- 
tioners and the courteous personnel of the French Colonial Service 

4 Arteriosclerosis and vascular degenerative diseases are common, in- 
habitants of the jungle age quickly and die m the 40’s and SO’s 

5 In general, blood pressure levels are not dissimilar to those found 
m Americans or Europeans of equal age, weight, and sex However, a 
small group of Melanesians was discovered with hypertension, most 'of 
these were interrelated High blood pressure in others seemed to be asso- 
ciated with previous renal damage as the result of black water fever and 

other tropical infections Hypertensive cerebral accidents are known to the 
natives 

6 Simple cardiac hypertrophy is common, it was apparently unrelated 
to any discoverable type of heart disease 
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7 Irregularities of the heart were also found Most of these were sinus 
tachycaidia with high lates Extrasystolic arrhythmias were the next most 
common One case of auricular fibrillation was seen and paroxysmal tachy- 
cardia was said to occur 

8 Heart murmurs were discovered These were classified chiefly as 
functional systolic pulmonic murmurs Apical systolic functional murmurs 
were next in frequency A group of aortic valvular diastolic murmurs were 
seen, the etiological background of the pathologic lesions m these caused 
considerable speculation Were they due to syphilis or the syphilis-like 
tropical infections^ No presystohc murmurs were found, iheumatic fever 
IS rare among the Melanesians compared to the Polynesians who are the other 
great racial stock of the South Pacific 

9 The typical syndrome of acute coronary occlusion with pain or angina 
pectoris IS rare, on the other hand, chionic coronary heart disease is com- 
mon The latter is the cause of most of the cases with congestive heart 
failure The natives have many digitalis-like jungle remedies for the treat- 
ment of dropsy and they are familiar with this condition as is shown in their 
primitive wood-carved ceremonial figures 

10 The absence of the pain pattern in these coronary syndromes led 
to experiments to determine the pain threshold of the natives compared to 
negro personnel from a local CB unit, there was no material difference in 
the two groups The psychosomatic mechanisms developed by life in civ- 
ilized communities may be the answer to this important question The 
problem merits investigation since it bears directly upon the concept of heart 
pain 

11 Penpheral vascular disease was also seen, these cases were probably 
due to the high incidence of arteriosclerosis and atheromatosis and the 
secondary results of jungle infestations of the feet or a combination of 
both Varicose veins and thrombophlebitis are common 

12 Cardiovascular disease appears to be about as frequent among the 
primitive peoples of the South Pacific islands as among Americans and 
Europeans There are some differences, however, in the distribution of 
the various types of heart and blood vessel conditions but most of the dis- 
eases of the cardiovascular system seen in civilized communities are also 
found 111 the jungle 
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THE COMPARATIVE VALUE OF SEVERAL LIVER 

FUNCTION TESTS 

By Myer Teitelbaum,! M D , F A C P , Capt , MC, AUS, Deti oit, M'lchi- 
gan Arthur C Curtis, M D , F A C P , and S Milton Goldhamer,! 
M D , F A C P , Major, MC, AUS, Ann Ai ho), Michigan 


The present dissatisfaction with liver function tests is largely dependent 
upon a tendency to rely solely upon the result of one particulai liver func- 
tion test, disregarding such factors as the multiple functions of the liver, its 
regenerative ability or the type of injury It is obvious fliat in an organ 
with multiple functions, such as the liver, the result of a single test may be 
negative in the face of damage so extensive that it can be ascertained with- 
out any laboratory procedures Such a negative result means only that the 
test chosen measured a function not as yet altered in that particular dis- 
eased liver The value of any single liver function test, when used, is di- 
rectly proportional to an appreciation by the usei of the function it is testing 
It IS highly important to determine whether or not the liver is injured 
and, if so, the type of injury present To determine such facts, the limi- 
tations of the several liver function tests must be kept in mind so that a 
proper choice of one or more of them can be made and the results of the 
tests properly interpreted in the light of physiological or pathological change 
If such criteria are used, the results of hvei function tests, properly applied 
and interpreted, often enable one to diagnose impaired liver function early 
in its course and, at times, to predict correctly the type of lesion present and 
the general course the disease is following 

Much of our knowledge of the comparative value of liver function tests is 
based upon the studies of one or two tests done upon a series of patients and 


a comparison of the results with those of other tests performed upon other 
patients, by the same, but more often, by different investigators Though 
this method of comparison may be entirely accurate, theoretically it lends 
itself to several sources of error There may be differences in the personal 
estimation of the extent and degree of the disease There may be differ- 
ences in the classification of liver disease in various clinics with the difficulty 
incident to the interpretation of one classification in terms of another 


There may be minor differences in the technic of performing and interpreting 
the tests themselves To avoid these sources of error, we have performed 
eight diffeient livei function tests at approximately the same time upon 
each of 153 patients with various types of suspected liver disease In many 
of these cases there was neither conclusive clinical nor laboratory evidence 
of liver disease and hence the results of the liver function tests in the whole 
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group are not reported at this time More than 50 of the total number of 
patients studied presented what we believed to be clinical or proved patho- 
logical cases of cirrhosis, neoplasm or hepatitis The results of liver func- 
tion tests 111 these cases can best be dealt with under the headings of the tests 

Unnaty Urobilinogen Test It is now generally accepted that urobilino- 
gen IS a pigment formed by the bacterial reduction of bilirubin in the intesti- 
nal tract A large part of the urobilinogen formed is excreted in the stool 
Some IS absorbed from the intestine and reconverted by the liver into bili- 
rubin A small amount is excreted in the urine In the presence of cellu- 
lar liver disease the amount of unconverted urobilinogen in the blood in- 
creases and is excreted by the kidneys Because of the increased excretion 
of urobilinogen by the kidneys in some forms of liver diseases, its quantita- 
tive estimation in the urine may be of value in determining the presence and 
extent of cellular liver disease In using such a test, however, two factors 
must be kept in mind In spite of normal hepatic cellular activity there may 
be an abnormal degree of urobilmogenuria associated with increased blood 
destruction , the noi mal liver cannot cope with this demand to convert an ab- 
normally large amount of blood pigment into bilirubin at the usual rate 
Furthermore, m chronic renal disease the test is of no value because the kid- 
neys cannot excrete the pigment ' ' 

In carrying out this test, we have used a modification of the method de- 
scribed by Wallace and Diamond ^ Distilled water is added to fresh urine 
specimens to make dilutions of 1 10, 1 20, 1 40, 1 80, 1 160, etc To 
25 c c of each of these dilutions is added 2 c c of Ehrlich’s reagent A 
cherry pink color slowly develops which is best seen by looking down through 
the tube Readings are made in five minutes Normally, the appearance of 
' the characteristic color is rarely seen in dilution above 1 20 In this study 
the presence of this color in any dilution above 1 40 was considered to be 
abnormal 

In a senes of 57 patients with definite liver disease shown in table 1, 43 


Table I 

Results of the Urohhnogen Test in 57 Patients with Known Liver Disease 


Disease 

Number 

of 

Patients 

Number 

Positive 

Per Cent 
Positive 

Number of 
Patients with 
Negativ e 
Tests with 
Direct VdB 

Corrected 

Per Cent 
Positive 

Cirrhosis 

41 

34 

82 9 

2 

1 

3 

87 2 

80 0 

71 4 

Neoplasm 

6 

4 

66 7 

50 0 

Hepatitis 

10 

5 

Total 

57 

43 

75 4 

6 

84 3 


or 75 4 per cent had abnormal excretions of urobilinogen In the neo- 
plasm and hepatitis groups there were fewer abnormal excretions of uro- 
bilinogen than in the cirrhosis group When the blood bilirubin determina- 



















655 


COMPARATIVE VALUE OF LIVER FUNCTION TESTS 

tions are compared with the negative urinary urobilinogen tests, it is noted 
that in the cirrhosis group, two patients had direct van den Bergh reactions 
In the neoplasm group, one patient had a direct van den Bergh reaction 
When parenchymatous disease of the liver becomes so extensive that obstruc- 
tive jaundice occurs, bilirubin does not appear in the gastrointestinal tract 
and the urobilinogen test is of no value as an index of liver disease 

In the absence of an obstructive jaundice and in cases where other causes 
of urobilinogenuria can be ruled out, the presence of urobilinogen m the 
urine m dilutions greater than 1 40 is significant The test is easily and 
rapidly performed and may help m making a diagnosis of liver disease 
Because the test is roughly quantitative it also has value m determining the 
progress of liver injury 

Fan den Bergh Reaction The presence or absence of a hyperbilirubin- 
emia IS always important in liver disease, and the quantitative van den 
Bergh reaction is probably the most commonly used single liver function test 
Pathologically, a hyperbilirubinemia means either an obstruction of the bile 
ducts, an inability of the parenchymal liver cells to exciete all of the bile 
brought to them, or production of bile pigment from blood destruction, 
greater than the liver can excrete 

Van den Bergh and Muller® showed that in obstructive' jaundice the 
characteristic color occurred promptly upon the addition of the diazo reagent 
to the blood serum whereas m hemolytic jaundice the color appeared only 
after alcohol was added These reactions were thereafter called direct and 
indirect Later Feigl and Querner ® noted that some sera developed color 
upon the addition of the diazo reagent and the intensity of the color in- 
creased as the mixture was allowed to stand The importance of the direct 
and indirect reactions cannot be overemphasized m the interpretation of the 
van den Bergh test Barron ^ has shown that bilirubin, which has passed 
through the epithelial cells of the liver and is regurgitated into the blood 
stream, will give a “direct” reaction In this state it is free bile and is 
readily excreted by the kidneys Bilirubin which has not passed through 
the hver cells gives an “indirect” reaction because, as Barron has shown. 
It is adsorbed by the serum proteins In this state it is not readily excreted 
by the kidneys The biphasic or “delayed direct” reaction then indicates 
both free and protein-adsorbed bilirubin in the blood stream and suggests 
both obstruction of the large bile ducts or small intrahepatic channels and 
reduced cellular activity of the liver 

The quantitative van den Bergh reaction is of greater value in determin- 
ing the amount of jaundice than it is in estimating the presence and severity 
of liver disease Frequently an extensive impairment in liver function may 
exist without jaundice and likewise severe jaundice may exist without liver 
damage Suffer has emphasized the value of die van den Bergh reaction in 
following the course of liver disease by showing that in the early stages an 
indirect reaction is present which later may become biphasic and then direct 



656 


M TEITELBAUM, A C CURTIS, AND S M GOLDHAMER 


as the lesion progi esses Improvement may be indicated by a diiect reaction 
becoming biphasic and then indirect 

Table 2 shows that in 58 cases of cirrhosis, neoplasm and hepatitis, the 
van den Bergh reaction was positive* in 30 or 51 7 per cent There were 
21 direct, no indirect, and nine delayed direct oi biphasic reactions Ap- 
proximately 48 per cent of the cases of known liver disease had normal van 
den Bergh reactions 

Galactose Tolerance Test Galactose has been chosen as a substance to 
measure the carbohydrate function of the liver because there is no renal 
threshold for its excretion, the endocrine glands have no effect on its metab- 
olism, and It IS not utilized by tissues other than the liver 

The test is simply and quickly done by the method described by Shay, 
Schloss, and Rhodis ” After a 12-hour fast a specimen of urine is collected 
and tested foi sugar Forty grams of powdered galactose are given orally 


Table II 

Results of the Van den Bergh Reaction in 58 Patients with Known Liver Disease 


Disease 

Number of 
Patients 

Number 

Positive 

Per Cent 
Positive 

1 

Direct 

'ype of Reactii 

Indirect 

yn 

Bipliasic 

Cirrhosis 

WBM 

17 

41 5 

12 


5 

Neoplasm 


4 

66 7 

2 


2 

Hepatitis 

■■ 

9 

81 8 

7 

■Hi 

2 

Total 

58 

30 

51 7 

21 

0 

9 


and urine specimens collected at hourly intervals for five hours No food is 
ingested during this period, but water may be taken freely The five urine 
samples are then pooled and the amount of sugar determined by the quanti- 
tative Benedict method From this is calculated the quantity of galactose 
excreted m the urine A total elimination of three grams or more of galac- 
tose IS an indication of hepatic disease 

This test is least satisfactory in determining whether or not liver disease 
exists Its main value seems to be in the differentiation of a diffuse cellu- 
lar intrahepatic lesion from other types in which disease is due to an ex- 
trinsic obstruction or when considerable regeneration has taken place In 
patients with considerable jaundice, the galactose tolerance test may prove 
valuable early in the disease When jaundice is due to hepatitis, a positive 
test is proof of cellular damage When the test is negative early m the 
disease, it may be of no significance Later in the course of such a jaundice, 
the test IS often of less value because regeneration of liver cells occurs so 
rapidly that the test may be negative Once a test is positive, however, it 
offers distinct aid m following the course of the cellular injury 

* In our senes indirect \an den Bergh determinations of o\er 7 mg per 1,000 cc (0 7 
per cent) and those showing direct or biphasic reactions w'cre considered abnormal 
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Table 3 illustrates our results with the galactose tolerance test Al- 
though this IS not a large group, it shows that when a diffuse hepatitis is 
present the galactose test is more likely to be positive than when cirrhosis 
or neoplasm is present In cirrhosis, the test is more apt to be negative be- 
cause the process is not acute, regeneration of the liver structure is con- 
stantly occurring, and diffuse cellular disease is a late occurrence In neo 
plasm much of the liver is apt to be uninvolved and may function normally 
Our experience with the test shows that it is not a good test to determine 
the presence or absence of liver disease It is more likely to be positive in 
diffuse cellular disease (hepatitis) with jaundice than in other forms o'f 
intrinsic liver disease, but it will be noted that only approximately 25 per 
cent of the patients with jaundice had positive galactose tests and nearly 
one-half of the positive galactose tests were m patients who weie not jaun- 
diced at the time the tests were done Jaundice is an indication for the test 

Table III 


Results of the Galactose Tolerance Test in 54 Patients with Known Liveu Disease 


Disease 

N umber of 
Patients 

Number 

Positive 

Per Cent 
Positive 

Number 

of 

Patients 

Jaundiced 

Number 

Positive 

Number 

Positive 

in 

Patients 

Not 

I Jaundiced 

Cirrhosis 

38 

7 

18 4 

15 

4 

' 3 

Neoplasm 

6 

1 1 

16 7 

2 

0 

1 

Hepatitis 

10 

3 

30 0 

8 

2 

1 

Total 

54 

11 

20 4 

25 

6 

5 


but the time at which the test is done during the pei lod of jaundice is more 
important, and a negative test does not necessarily exclude liver injury 
Likewise, the test may be positive, in the absence of jaundice 

Ghicose Tolerance Test Because one of the major functions of the 
liver is the conversion of glucose to glycogen and its storage, hepatic disease 
may in some instances produce a disturbance in its metabolism 

Chloroform or phosphorus poisoning or partial hepatectomy in animals 
produces an atypical blood sugar response After the removal of 75 per 
cent of the liver, the glucose tolerance curve deviated from the normal in 
two ways it tended to resemble the diabetic type of curve and the fasting 
blood sugar was low It has been observed that with damage to the liver, 
the storage of glycogen may be considerably impaired and when an excess 
of carbohydrate is given it accumulates in the blood stream and is excreted 
by the kidney The presence of a high blood sugar stimulates the produc- 
tion of msuhn and witli the increased combustion of glucose in addition to 
Its loss through the kidney, a hypoglycemic reaction may occur during the 
third, fourth or fifth hour after a high carbohydrate meal Furthermore, 
because the glucose tolerance test is a routine laboratory procedure, we have 
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been interested in its value as an index of liver function and have performed 
glucose tolerance tests on our patients The standard method was employed, 
using 1 75 gm of glucose per kilogram of body weight Patients mani- 
festing diabetes mellitus in addition to then liver disease have not been in- 
cluded in our series 

Table 4 shows that in 54 patients, the glucose tolerance curves were 
abnormal m 38 oi 70 4 per cent Eight (14 8 per cent) had spontaneous 
glycosuria Twelve (22 2 pei cent) had blood sugai determinations of 41 
mg oi less per 100 cc of blood Five (9 3 per cent) had one or more 
spontaneous hypoglycemic attacks Thiiteen (241 per cent) had fasting 
blood sugar deteiminations of 70 mg or less per 100 cc of blood, seven 
(12 9 per cent) had fasting blood sugar determinations of 71, 72, or 73 mg 
per 100 c c of blood, and 25 (46 3 per cent) had either fasting blood sugar 
determinations of 73 mg oi less per 100 c c of blood or blood sugar de- 
teiminations duiing the third, fourth or fifth hours of the tolerance test 

Table IV 


Results of the Glucose Tolerance Test in 54 Patients with Known Liver Disease 


Disea'ie 

No of Patients 

Number Positive 

Per Cent Positne 

- Cirrhosis 

38 

25 

65 8 

Neoplasm 

6 

4 

66 7 

Hepatitis 

10 

9 

90 0 

Total 

54 

38 

70 4 


of 41 mg per 100 c c or lower Seven had both Twenty-six (48 1 per 
cent) had either fasting blood sugar determinations of 73 mg or lower 
per 100 cc of blood or hypoglycemic attacks Four patients had both 
Only fourteen patients (25 9 per cent) had normal glucose tolerance curves, 
no spontaneous glycosuria, no hypoglycemic attacks, and normal fasting 
blood sugar determinations 

Inasmuch as the glucose tolerance tests were done on the same patients 
who also had galactose tolerance tests, we are able to compare the relative 
value of each test It appeals that if the glucose tolerance test begins with a 
normal or low fasting blood sugar, elevates during the first or second hours to 
a level higher than normal and then falls to a hypoglycemic level during the 
third or fourth hour, it is probably indicative of liver disease Glyco- 
suria may be present during the test and hypoglycemic reactions may 
also occur Not uncommonly both reactions are seen in the same patients 
A comparison between tlie value of the galactose tolerance test and the 
glucose tolerance test shows that the latter is a much more delicate test of 
liver disease The glucose tolerance test shows the same tendency, in a 
greater degree, to require extensive liver cell disease and as a result is an 
important test to use in differentiating hepatitis from obstructive jaundice 
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Serum Pi oteins m Liver Disease A Blood Serum Pi otein Detei mina- 
twns A reduction of the level of serum proteins has been noted m liver 
disease by many authors Though it is generally accepted tliat the serurn 
proteins are synthesized in the liver, there still is insufficient experimenta 
proof that this is true It has been shown that when animals were given 
phosphorus and carbon tetrachloride, a decrease in the serum proteins fol- 
lowed the liver injury Furthermoie, it is known that reduction of the 
serum proteins may be nutritional in origin and that there is a relationship 
of the serum protein production to vitamin Bi 

In considering the level of serum proteins as an index of liver function 
one must also keep in mind that hypoproteinemia is often associated with 
renal disease and with undernutrition The serum albumin is most often 
afEected and the serum globulin may be elevated The albumin-globulin 
ratio may approach unity oi" may be reversed Total protein concentration 
under 6 5 gm per cent and serum albumin concentration under 4 0 gm per 
cent were considered abnormal 

Table 5 shows that 48 out of 57 patients (84 2 per cent) had a reduction 
of the serum albumin level below 4 0 grams From this table one can infer 

Table V 


Results of the Serum Proletn Delermtnaltons m 57 Patients with KInown Liver Disease 


Disease 

Number of 
Patients 

Number with 
Albumin 
Concentration 
under 

4 0 grams 
per cent 

Per Cent 
Positive 

Number with 
Total 
Protein 
under 

6 5 grams 
per cent 

Per Cent 

Cirrhosis 

41 

33 

80 5 

21 

51 2 

Neoplasm 

5 

5 

100 0 

4 

80 0 

Hepatitis 

11 

10 

90 9 

7 

63 6 

Total ' 

57 

48 

84 2 

32 

56 1 


that hypoalbuminemia may be a good index of liver disease It is espe- 
cially valuable in indicating damage to the liver in neoplasm and cirrhosis, 
m which the galactose and glucose tolerance tests are of less value It seems 
to be a more delicate test than those yet considered and is independent of the 
presence or absence of jaundice 

B Takata Ara Test In 1925*Takata “ and later Takata and Ara ^ noted 
that when chest fluid from a patient with lobar pneumonia was added to a 
solution of sodium carbonate, mercuric chloride and acid fuchsin, a precipi- 
tate of mercuric oxide occurred They believed this precipitation was due 
to the globulin fraction of the exudate Later Staub ® suggested the use of 
this test in cirrhosis of the liver, and since then it has been used extensively 
as a liver function test Jezler ® found that the total serum protein content 
played no role, but that the reaction was dependent upon the globulin content 
of the fluid He found it positive m widespread parenchymal liver disease 
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Table 6 shows that the test was positive in slightly more than half of 
the cases (51 8 per cent), but it is not a specific test for cirrhosis, as has 
been claimed, and it may be negative with known liver disease present An 
analysis of the figures of table 6 shows that of 36 patients with albumin 
globulin ratios of 1 or under, 22 had positive Takata Ara tests In 19 
patients with albumin-globulin ratios over one, seven had positive Takata 
Ara tests In 14 of the 27 tests reported negative, the albumin-globulin 
ratio was 1 0 or less Of 15 patients in whom the bromsulphalem showed a 
35 per cent retention or less, indicating a mild impairment of liver function, 
the Takata Ara test was positive in only three cases In 13 instances in 
which the van den Bergh reaction was indirect and the bromsulphalem 
showed more than a 35 per cent retention of the dye, 12 individuals showed 
a positive Takata Ara test Our figures compare favorably with those of 
more recent authors who feel that the Takata Ara test is dependent upon 
the globulin fraction but the reaction is not necessarily positive when the 


Table VI 

Results of the Takata Ara Test in 56 Patients with Known Liver Disease 


Disease 

Number of 
Patients 

Number 

Positive 

Per Cent 
Positive 

Number 

of 

, Patients 
with 
A/G 1 0 
or under 

Number 
Positii e 

Number of 
Patients 
with A/G 
over 1 0 

Number 

Positive 

Cirrhosis 

41 

20 

48 8 

26 

15 

15 

5 

Neoplasm 

6 

3 

50 0 

4 

3 

1 

0 

Hepatitis 

9 

6 

66 7 

6 

4 

3 I 

2 

Total 

56 

29 

51 8 

36 

22 

19 

7 


albumm-globulm ratio is reversed Although most of the positive tests (22 
out of 29) showed a reversal of the ratio, 50 per cent of those that showed a 
negative Takata Ara test also had a reversal of the ratio In comparing 
the Takata Ara test with the severity of the hepatic lesion as measured by the 
bromsulphalem test, it can be seen that the test is positive in the more ad- 
vanced cases of liver disease, but a positive test does not necessarily imply 
hepatic damage 

Bromsulphalem Test In 1909 Abel and Rowntree “ showed that when 
injected into the blood stream, phenoltetrachlorphthalem dye was removed 
by the liver and excreted almost entirely into the bile ducts Later Whipple, 
Mason and Peiglital demonstrated tliat when experimental liver injury was 
produced in animals, the rate of elimination of this dye was directly pro- 
portional to the injury Rosenthal did some similar experiments and then, 
after injection of the dye, determined its concentration in the blood stream 
at varying intervals He suggested that it might be used as a liver function 
test Rosenthal and White “ later used various other halogen substitutes 
for the chlorine part of the original dye and also found that sulphonation of 
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the dye prevented its diffusion into the tissues where later, it was F^ked up 
bv the hver As a result they recommend the use oi phenoltetrahromp it 
tansulphomte or bromsulphalem The difference ffl the action of the 
original dye and the sulphonated dye is probably due to the l°rmer being a 
colloid and the latter a crystalloid The weakness in the use of the dye how- 
ever lies in the fact that it is excreted through the bile passages into the in- 
testinal tract Any lesion, extrinsic or intrinsic, causing obstruction of the 
bile passages, will delay the excretion of bromsulphalem In cases of 
obstructive jaundice due to neoplasm of the ducts, stone, severe hepatitis 
where the bile ducts may be closed, advanced cirrhosis or acute yellow 
atrophy, the results of the bromsulphalem tests are not true indices of liver 
damage when the quantitative van den Bergh reaction is direct Any direct 
or biphasic van den Bergh reaction means obstruction and renders the test 

vH-ludcss 

The test is done as follows 5 mg of bromsulphalem per kg of body 
weight are injected intravenously A sample of venous blood is collected in 
30 minutes, centrifuged, and the serum divided into two parts One part 
IS alkalimzed with tWo drops of 10 per cent NaOH and compared with a set 
of color samples indicating the per cent of the dye present m the blood at 
that time The second sample, acidified with one drop of HCl, is placed 
behind the standard color tubes to give a similar background in comparing 
the unknown In 57 cases of cirrhosis, neoplasm and hepatitis there were 
29 with indirect van den Bergh reactions Twenty-five of the 29 cases, or 
86 2 per cent, had bromsulphalem determinations that were considered ab- 
normal Retention of more than 15 per cent of the drug in 30 minutes 
was considered abnormal It will be seen in table 7 that the test is non- 


Table VII 


Results of the Bromsulphalem Dye Excrelton Test in 57 Patients with Known Liver Disease 


Disease 

Number of 
Patients 

Number 

Positive 

1 

Per Cent 
Positive 

Number of 

Patients with 

Indirect Van 

1 den Bergh 

Number 

Positive 

Per Cent 
Positive 

Cirrhosis 

■MjjM 

37 

90 2 

25 

21 


Neoplasm 


6 

100 0 

2 

2 


Hepatitis 


9 

90 0 

2 

2 

wmm 

Total 

57 

52 

91 2 

29 

25 

86 2 


selective and more delicate than any procedure yet considered for determining 
hver disease The results are in agreement with those of other investi- 
gators who believe that m the absence of jaundice, the bromsulphalem test 
IS the most valuable test m determining the presence of parenchymatous hvei 
injury The negative tests m undoubted cases of hver disease, as noted in 
table 7, are indications that the test is not infallible If positive, the brom- 
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sulphalein reaction means some degree of liver in jury If negative it does 
not necessarily eliminate the possibility of liver damage ' 

Mao ocytosis as Index of Liver Disease Since the work of Castle, it ^ 
is generally accepted that the substance necessary for the maturation of red 
blood cells is formed from the interaction of an extrinsic factor (food) 
with an intrinsic factor present in the stomach The resulting product is 
absorbed from the intestine, stored in the liver and utilized when needed 
Disturbance of this mechanism at any point will produce a macrocytic 
anemia 

Wmtrobe and Shumacker reported a large series of cases of macro- 
cytic anemia in liver disease and, since their work, many similar observations 
have been recorded It has been shown that the liver is the storehouse for 
the material necessary for the maturation of the red blood cells 

A macrocytic anemia may occur in pernicious anemia, syphilis or cancer 
of the stomach, gastrectomy, pregnancy, obstruction of the intestine, fish 
tape worm infestation, celiac disease, gastrocolic fistula, and sprue If these 
conditions are luled out, the presence of a macrocytic anemia may indicate 
liver disease In these cases, the anemia is seldom as severe and the variation 
in the cell sizes may be less marked than in pernicious anemia 

The results of mean corpuscular volume determination on 41 cases of 
cirrhosis, six cases of neoplasm and 11 cases of hepatitis are shown in table 8 


Table VIII 

Results of the Mean Corptiscular Volume Determinations 
m 58 Patients with Known Liver Disease 


Disease ' 

Number of Patients 

Number Positive 

Per Cent Positive 

Cirrhosis 

41 

26 

63 4 

Neoplasm 

6 

i 

16 6 

Hepatitis 

11 

: 5 

45 5 

Total 

58 

32 

55 2 


It Will be seen tliat m cirrhosis, where the disease process is quite extensive, 
the incidence of macrocytosis is greater than in neoplasm of liver where 
large amounts of the hepatic tissue may be normal In hepatitis, where the 
process is often acute, regeneration is apt to be quite rapid, and the incidence 
of macrocytosis is less frequent than in cirrhosis The test is quickly done, 
valuable in various types of liver disease, and quite indicative, when positive, 
of extensive liver damage when other causes of macrocytosis can be ruled 
out 

Discussion 

The relative value of any of the eight liver function tests used m this 
study, m cirrhosis, neoplasm and hepatitis can be seen m table 9 Inasmuch 
as all of these tests were done on the same patients at approximately the same 
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time, a comparison of their worth can be made It can be seen that the 
galactose tolerance test was positive in only 20 4 per cent of the cases, 
whereas the van den Bergh leaction showed jaundice in 51 7 per cent and 
the serum proteins were abnormal in more than 84 per cent The galactose 
toleiance test may be valuable in differentiating an extrinsic obstructive jaun- 
dice from an inti insic diffuse cellular hepatitis, but its efficiency in doing so is 
very low However, it is to be remembered that the test may be positive in 
the absence of jaundice _ The glucose tolerance test is a far better test to use 
if such a differentiation is desired, for it was positive in 90 0 per cent of our 
cases of hepatitis whereas the galactose tolerance test was positive in only 
30 0 per cent The van den Bergh i eaction is the most established of all the 
liver function tests and the most universally used Unfortunately it loses 
much of its value m differentiating the various types of liver disease if the 
other causes of increased blood bilirubin are not kept in mind and if the direct, 
indirect or biphasic reactions are not determined Alone, it means only that 
the patient does or does not have jaundice, and if jaundice is present, whether 
It IS an obstructive jaundice, non-obsti uctive jaundice or a combination of 
both It has some value m prognosis, by the character of its reactions, 
when several determinations are made The reaction may be normal with 
advanced liver disease 

The Takata Ara reaction is non-specific and, although it was positive 
in only about half of our patients, when positive it meant advanced liver 
disease In this regard, the test has merit in allowing a prognosis of the 
severity of the parenchymatous disease The determination of the mean 
corpuscular volume is, probably, not a good test for liver function It 
was a poor index of disturbed function in neoplasm and was not as good as 
other tests in hepatitis The importance of our determinations seems to 
he in the relative frequency of macrocytosis occurring m cirrhosis and 
emphasizes the fact that, if other common causes of a macrocytic anemia 
can be ruled out, liver disease should be suspected 

The glucose tolerance test has been little used and much maligned as a 
liver function test If the curve is interpreted in the light of the physio- 
logical findings reported after destruction or removal of large parts of the 
liver parenchyma, it seems to have definite value as a liver function test 
Its simplicity and general use make it a good test In our series, it was 
fourth m importance as an index of disease and either as good as or better 
than all other tests in hepatitis It is independent of jaundice and hence has 
importance when the bromsulphalein or urinary urobilinogen tests are of no 
value 

The urinary urobilinogen test is seldom used but because it is simply 
done and is an easily performed office procedure, its relative importance as 
an index of distuibed liver function should be carefully appraised It can 
be roughly quantitative and when positive, has value, at least, m pointing 
to possible liver disease If other causes of increased urobilinogen are 
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absent, a positive test immediately warrants further liver function studies 
It IS a non-specific test and as such only points to the liver as a probable 
cause of the disturbed urobilinogen excretion In the presence of jaundice, 
the test IS worthless It is a good test to combine with the van den Bergh 
reaction 

The determination of the serum proteins is now being used to a greater 
extent as a liver function test Its non-specific nature, however, gives it 
the same relative value as the bromsulphalein test Its apparent inde- 
pendence of jaundice enhances its value When obstructive jaundice is 
present, our figures show it to be the most delicate test of all those used Be- 
cause so little IS known about the origin of the serum proteins and the various 
conditions that may alter it, the value of their determination in liver disease 
must await further fundamental work 

The bromsulphalein test is the most sensitive of all the eight liver func- 
tion tests in the absence of obstructive jaundice, although it is not infallible 
Its quantitative character makes it particularly valuable m following the 
course of the liver disease during the period when the patient is free of 
obstructive jaundice When obstructive jaundice appears, other tests must 
be used to determine prognosis 


Conclusion 

1 In patients who are jaundiced, the best tests to use for the estimation 
of hepatic function are the serum protein determination (hypoalbummemia) 
and the glucose tolerance test Invariably such patients will have had a van 
den Bergh test already performed 

In patients who are not jaundiced, it appears that the best tests to use 
are the bromsulphalein dye excretion test and the urobilinogen test In 
these patients the van den Bergh, too, will already have been performed 

In either situation, the other tests may well add further information re- 
garding the degree of impairment of hepatic function 

2 The value of any liver function test is directly “proportional to an 
appreciation of the function or functions it is testing 

3 No one test should be considered the test of liver function 

4 The proper interpretation of a combination of these tests for specific 
functions will tell much about hepatic function and the degree of its im- 
pairment 

5 Repetition of certain of these tests from time to time in the course 

of tlie disease will further tell whether the disease in the liver is progressing 
retrogressing, or stationary ’ 
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CLINICAL USE OF NEW TYPES OF MODIFIED 
PROTAMINE ZINC INSULIN ' 


By Renato Sanz del Fierro, M D f and Elmer L Sevringhaus, M D , 

F A C P , Madison, Wisconsin 


The report by MacBryde and Roberts ^ concerning the clinical use of a 
new type of modified protamine zinc insulin in the treatment of diabetic 
patients with excellent lesults moved us to use it in clinical trial in a small 
number of selected cases 

It IS well known that for the great majority of diabetics, crystalline zinc 
insulin if divided m proper doses, or commeicial protamine zinc insulin 
(PZI) with convenient shifts of carbohydrate allotments in the diet, will 
suffice There are, however, a certain number of patients that cannot be 
controlled by this means, especially when they require large doses of PZI 
Liberation of insulin from PZI is essentially steady during 24 hours and its 
effect lasting more than one day does not keep pace with the needs in these 
cases PZI lacks elasticity to prevent post-prandial hyperglycemia with con- 
sequent glycosuria and nocturnal hypoglycemia with danger and incon- 
venience of insulin shock Treatment of these cases with combined use of 
crystalline and protamine insulins did not easily ovei come the difficulties It 
has been also well established that PZI has an excess of protamine sufficient 
to precipitate almost entirely the regular insulin in the types of mixture most 
commonly used This precipitation effect is especially marked because the 
pH of such mixtures is always below the iso-electnc point of insulin, usually 
between 4 and 5 

Thus, it was a great therapeutic advance when both types of insulin 
could be combined in a relatively stable form with adjusted pH, the rapidly 
acting component of such a combination being measured by assay of the 
supernatant fluid, after centrifugation of the mixture ^ This is the type of 
insulin modification we have used in 16 cases at the Outpatient Clinic of 
the Wisconsin General Hospital Selection of the cases from among those 
consulting at our Outpatient Department was made, bearing in mind that it 
is precisely here that a trial of clinical usefulness could be better made, al- 
though we realize that control and follow-up studies cannot be as complete 
as in hospitalized patients As a matter of fact, m a ward patient the con- 
stants are first, diet, second, actnity, and third, environmental condition 
The only variable is insulin, its type and dose The first three conditions 
cannot be kept as constant in an ambulatory patient and perhaps it is more 
accurate to assume that all the factors are variables, since all these patients 
are engaged m their normal and constantly changing activities In all the 

* Received for publication September 14, 1944 

Froni the Wisconsin General Hospital, Madison 

I Pan-American Fellow in Endocrinology, 1943-44 
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cases the diets used ranged between protein 50 to 70 grams daily, fat 90 to 
225 grams daily, and carbohydrates 70 to 150 grams daily No revision of 
diet was attempted during the course of this study The following table 
shows some pertinent data 

The first 10 cases were using PZI regularly for diabetic control in doses 
langmg fiom 35 to 75 units daily with an average of 58 units daily As 
they were shifted to modified protamine zinc insulin (MPZI) stated, the 
average dose decreased to 52 units daily and a better control was obtained, 
as shown by the blood sugars which were taken usually two hours after the 
noon meal Cases 11 and 12 had been treated in another clinic with regular 
insulin in three divided doses The MPZI was used to avoid several daily 


Table I 


No 

Dose and 
Type of 
Previous 

MPZ 
Insulin 
(T 1716) 
Units 

Blood Sugar 

2 Hours After 
Meal 

Reason for Change 

Clinical Results 


Insulin 

Units 

Pre 

viously 

on 

MPZI 



1 

PZI 

70 

66 

234 

154 

Marked nocturnal 
reactions 

Excellent Few and mild 
early morning reactions 

2 

70 

40 

230 

160 

Low renal threshold 
for sugar, frequent 
nocturnal reactions 

Less frequent reactions 

3 

60 

65 

326 

258 

Pre-prandial reac- 
tions, post-prandial 
glycosuria 

Better control of post-pran- 
dial glycosuria 

4 

50 

35 

176 

138 

Marked nocturnal 
and pre-prandial re- 
I actions 

Less frequent and milder re- 
actions 

5 

70 

75 

200 

117 

Instability of control , 
nocturnal reactions 

Still having reactions with 
faster acting types (T-1842, 
AP-125) 

6 

50 

52 

i 

246 

218 

Late afternoon reac- 
tions 

Not good Notes recurrence 
of diabetic characteristics 

On AP-125, fast acting type 

7 

65 

45 

262 

258 

Frequent nocturnal 
and before breakfast 
reactions 

Trial on fast acting types 
(T-1842, AP-125) not suc- 
cessful Good with MPZI 

8 

50 

60 

330 

216 

Poor control of post- 
prandial glycosuria 

Better control 

9 

i 

45 

35 

202 

142 

Post-prandial glyco- 
suria, slight morning 
reactions 

No glycosuria No reac- 
tions 


75 

65 

264 

222 

Frequent pre-pran- 
dial and nocturnal re- 
actions 

No reactions m one month 
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Table 1 — Continued 


No 

Dose and 
Tjpe of 

MPZ 

Insulin 

Blood Sugar 

2 Hours After 
Meal 

Reason for Change 

Clinical Results 

In'ulm 

Units 

(T-lvio) - 
Units 

Pre 
\ lously 

on 

MPZI 



u 

Regular 

15, 15, 15 

50 

220 

128 

To reduce number of 
daily injections 

Excellent Fasting blood 
sugar 114, P C 110, 128 

12 

15, 0, 20 

40 

230 

168 

Instability of control 

Fairly steady blood sugar 
after meals 

13 

Mixture 

3 1 60 

55 

[ 266 

150 

Trouble in mixing in- 
sulin , poor p c con- 
trol 

Excellent No reactions 

14 

1 1 60 

40 

250 

175 

Instability Low 
renal threshold 

No reactions Better con- 
trol of post-prandial hj'per- 
glycemia, regardless of glyco- 
suria 

15 

1 1 60 

25 

164 

? 

Glycosuria m day- 
time, nocturnal re- 
actions 


16 

Globm 

SO 

35 

214 

183 

Frequent pre-pran- 
dial and nocturnal 
reactions 

No reactions in one month 


injections and the control secured was excellent although no marked decrease 
in dosage was noted in these cases Cases 13, 14 and 15 were using self- 
prepared insulin mixed in the same syringe The shift to MPZI was war- 
ranted because of the inconvenience of mixing two different kinds of insulin 
and the possibility of error that actually occurred in several cases The doses 
of MPZI required in these patients were consistently lower 

Case 16 had been treated before with globin insulin and complained of 
frequent late afternoon reactions The change to MPZI was followed by 
absence of reaction during a month period although the dosage required was 
much less 

Seieral other mixtures of faster acting type were tiied These were 
completely soluble, containing less protamine They did not prove satis- 
factorj for the types of patient we have studied The modified protamine 
rnic having the 3 1 proportionate effect seemed to meet the requirements 
of most of our moderate to severe diabetics, as predicted and found by Mac- 
Bryde and Roberts ^ This was shown by better post-prandial and nocturnal 
control of glycemia and consequently of glycosuria, and freedom from fre- 
quent h}.poglycemic reactions This modified protamine zinc insulin seems 
to be unit for unit more effectne than the other types of insulin, since smaller 
dosage brings equal or better control At present we are trying a completely 
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soluble mixture, containing slightly less protamine than MPZI Some of 
the above described patients are finding it as satisfactory as MPZI, whereas 
in a few its action is a bit too rapid 

Summary 

Observations on 16 diabetic patients with long-standing and essentially 
stable disease convince us that the special modified protamine zinc insulin 
of MacBryde and Roberts is the best type of protamine insulin for most 
diabetics who require 40 or more units daily One patient (No 6) found 
the modified insulin relatively inactive and was unwilling to make a further 
trial since beginning acidosis occurred This experience Avas not duplicated 
on any other occasion One other patient (not tabulated) felt that an ex- 
temporaneous mixture (5 3) was superior to the specially modified insulin 
In all other cases the treatment with a single daily injection of MPZ insulin 
was preterable to any other routine tried 
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ABDOMINAL MANIFESTATIONS OF RHEUMATIC 
FEVER* DESCRIPTION OF A RIGHT 
RECTUS SYNDROME 

«s. 

By Norman Reitman, MD , New Bumswich, New Jersey 


The abdominal manifestations of rheumatic fever have been known since 
Andral, in 1839, called attention to the presence of abdominal pain m cases 
showing other evidences of rheumatic fever The French, who were the 
first to study this problem, found signs and symptoms of peritoneal irritation 
in rheumatic fever, manifested chiefly by attacks of abdominal pain at the 
onset of rheumatic activity, and found that when the arthritic pains began the 
abdominal pains stopped and vice versa 

This important association of abdominal pain and rheumatic fever has 
largely escaped the attention of the internist and the surgeon Poynton,^ 
m 1925, was the first to describe a chronic peritonitis in a fatal case of 
rheumatic fever with most of the exudate around the liver and spleen A 
loud peritoneal friction rub had been heard during life Poynton felt that 
no fatal case of rheumatic fever ever had acute rheumatic -changes m the 
appendix Paul,® in 1930, described the autopsy findings in a rheumatic with 
polyarthritis, pericarditis, pleurisy, endocarditi,s and pain in the abdomen 
This patient was found to have a serofibrinous peritonitis, very similar to 
the pleural and pericardial lesions, with underlying Aschoff bodies m the 
liver and spleen Worms, in 1930, treated two cases of peritoneal syndrome 
in rheumatic fever with salicylates and found that the pain and physical signs 
subsided rapidly 

Although attention has been called to the peritoneal reactions in rheu- 
matic fever, no definite work has pointed to the rectus abdominis muscle as 
the source of the abdominal pain Within the past few years several cases of 
abdominal pain were studied by the author who found that the apparent cause 
was a rectus myositis Avhich appeared as a manifestation of rheumatic activity 
Wood and Eliason® in a most comprehensive review of this subject were 
the first to suggest that the abdominal pain might be due to rheumatic 
abdominal myositis These authors, m reporting a case of rheumatic peri- 
tonitis, in 1931, stated that the cause of the abdominal pain might be due to 
(1) rheumatic involvement of the abdominal muscles analogous to torticollis, 
lumbago or “growing pains,” (2) abdominal lymphadenitis or inflammation 
of the lymphoid tissue in the appendix, (3) pain referred from the pleura, 
pericardium, diaphragm or spine However, Woodland Ehason, in tire 
final analysis, felt that rheumatic fever produces a true peritonitis This 
feeling was based upon the elicitation of a peritoneal friction rub m two cases, 

*Rcccned tor publication Jul> 26, 1944 

This work was done before the author entered the Military Service 
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the finding' of subperitoneal edema in t'wo cases at operation and the post 
mortem observation of peiitonitis in fatal cases of rheumatic fever reported 
by Paul and Poynton 

In the cases leported below it was felt thaft the pathologic lesion was 
localized to the right rectus muscle rather than an intra-abdominal source 
The leason why the right rectus muscle was involved rather than both sides 
is not clear, unless it be due to the fact that people with pain in the right 
side of the abdomen are more likely to consult a physician because of the 
well known location of pain in appendicitis 


Case Reports 

Case 1 Mrs B K , a 50 year old housewife, was seen in Novembei 1939, in 
consultation with Dr S Z Neiman The patient had been ill foi 24 hours with 
abdominal pain and fever There was no nausea oi vomiting The patient had had 
chorea in childhood but theie was no history of rheumatic heart disease 

Examination levealed marked spasticity in the right lower quadrant with mod- 
erate tendeiness over McBurney’s point There was no lebound tenderness The 
heart was of normal size The first apical sound was loughened and impure In 
the left lateial recumbent position a definite, presystolic, rumbling muimur of mitral 
stenosis was heaid The tempeiatuie w'as 101° F, pulse 104, lespiiations 25, and 
blood piessure 140 mm Hg systolic and 82 mm diastolic 

In view of the finding of rheumatic heart disease the sedimentation rate w'as 
determined and found to be 50 mm per hour (Westergren) The white blood cell 
count was 13,500, polymorphonuclears 72 per cent, lymphocytes 28 per cent The 
patient was put on salicylates with a prompt cessation of her pain and temperatuie in 
12 hours The sedimentation rate remained elevated for three weeks duiing which 
time the patient was asymptomatic This patient subsequently developed auricular 
fibrillation and moderate congestive heart failure Her sedimentation rate was not 
elevated after the original attack There was no return of abdominal pain 

Case 2 Mrs L H, a 21 year old secretary, was first seen in November 1941, 
because of sharp, sticking, abdominal pain of 24 hours’ duration Pam originated 
in the right lower quadrant and radiated to the right thigh No nausea or vomiting 
was experienced The patient stated that she had had one or two similar attacks 
previously 

Examination revealed definite tenderness over McBurney’s point with marked 
spasticity in the right lower quadrant No rebound tenderness was elicited The 
white blood cell count w'as 10,500, polymorphonuclears 63 per cent, lymphocytes 
28 per cent, eosinophiles 2 per cent, mononuclears 7 per cent Notliing else was found 
on examination Because of the equivocal blood count the patient was treated con- 
servatively and tlie symptoms abated in three day's It is interesting to note that 
the only medication given was aspinn-phenacetin-caffein capsules for the relief of 
pain 

In March 1942 the patient returned with a similar episode of right lower quadrant 
pain, tenderness over McBurney’s point, no rebound tenderness, nausea or vomiting 
The patient had definite tenderness on rectal examination On splinting the ab- 
domen tenderness was still present The temperature was 100 2° F, pulse 96 res- 
pirations 22 The white blood cell count was 12,900. polymorphonucleai s 70 per 
cent lymphocytes 25 per cent, mononuclears 5 per cent Because ot the tenderness on 
rectal examination it was felt that a laparotomv w'as indicated At operation an 
appendix w'as removed showing no gross or microscopic evidence of disease 
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Postoperatively the patient ran a stormy course with fever between 101° and 
103° F and tachycardia On the third postoperative day she developed a maculo- 
papular eruption on tlie extensor surfaces of her arms and legs, characteristic of 
erythema nodosum The white blood cell count rose to 15,000 with 82 per cent 
polymorphonuclears and 18 per cent lymphocytes The abdominal wound was heal- 
ing well On the sixth postoperative day the sedimentation rate was found to he 



LEAD III 



LEAD IV 

Fig 1 Case 2, April 26, 1942 


no mill per hour (Westergren) In view of this finding the possibility of acute 
heunntic fever with abdominal manifestations was considered and the patient was 
pul on salicylates Within 24 hours her temperature returned to normal ard the Zm 
tint Tachycardia remained and an electrocardiogram taken at diis 

ne reiealed inversion of the T-waves in Leads II and III ffieurp n tnri + 
some degree of imocardial change or damage ^ ^ 





674 


NORMAN REITMAN 


The sedimentation rate remained elevated and the erythema nodosum was 
present for about three weeks At this time the patient was symptom-free, had a 
normal pulse, and another electrocardiogram revealed a return of the T-waves in 
Leads II and III to the normal, upright position ffigure 2) 



LEAD I 



LEAD II 



LEAD III 



LEAD IV 

Fig 2 Case 2, May 11, 1942 


The patient had a mild return of rheumatic activity with right lower quadrant 
pain about two months later Following bed rest and salicylates, her sedimentation 
rate returned to normal within three weeks Since then tins patient has remained 
well and no further evidence of rheumatic heart disease has developed 

Case 3 Miss I S , a 15 year old school girl, was seen in May 1942, complaining 
of pain in the right side of three days' duration, which was sharp, constant, localized 
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to tlie right lower quadrant, and aggravated by walking The patient was subject to 
frequent colds and sore throats but had had no known manifestations of iheumatic 
fcv6r 

“ On examination the temperatuie was 998° F, pulse 110, respiiations 20, blood 
pressure 114 mm Hg systolic and 64 mm diastolic The abdomen was markedly 
tender on palpation in the right lower quadiant with the point of maximal tenderness 
over McBurney’s point No rebound tenderness was found There was marked 
spasticity of the muscle in the right lower quadrant On splinting the abdomen by 
sitting up without use of her hands, the tenderness lemamed, thereby localizing the 
process in the superficial muscles of tlie abdominal wall 

The heart was found tq be enlarged to the left Theie were low, rumbling pre- 
systolic and loud systolic murmurs at the mitral area, a soft systolic and a loud blow- 
ing diastolic murmur was heard at the aoitic area A presystolic thrill could be felt 
at the cardiac apex but none was present at the base On fluoroscopy the patient had 
marked enlargement of the left amide and left ventricle Although the patient had 
definite evidence of mitral stenosis and insufficiency and aortic insufficiency with 
definite caidiac enlargement, there was no history of diminished cardiac leserve and 
this was the patient’s first knowledge of her damaged heart 

In view of the previous experience the sedimentation rate was determined and 
found to be 38 mm per hour (Westergren) The white blood cell count was 15,200, 
polymorphonuclears 76 per cent, lymphocytes 20 per cent, eosinophiles 4 per cent 
There was no shift to the left in the Schilling index The patient was placed on 
salicylates with immediate subsidence of the abdominal symptoms The next day her 
abdomen was soft and* there was only slight generalized abdominal pam The day 
following, the patient developed some mild migratory joint pains involving the 
wrists, ankles and knees, which subsided after three days Sedimentation rate re- 
mained elevated for three and one-half weeks before returning to normal 

The patient’s subsequent course was poor as she remained a recurrent and chronic 
active case of rheumatic fever, developing heart failure, auricular fibnllatiop and 
ran a low febrile course for many months, finally dying m March 1944, from con- 
gestive heart failure An autopsy failed to reveal any evidence of peritoneal thicken- 
ing or appendiceal disease The patient had caidiac hypertrophy, dilatation of the 
left ventricle, left auricle, right ventnclq, mitral stenosis and insufficiency and aortic 
insufficiency Numerous pulmonary infarcts were also found 

Case 4 Miss J J , an 18 year old colored maid servant, was seen in April 1942, 
m consultation at the St Peter's General Hospital, New Biunswick, New Jersey, 
because of abdominal pain In this patient the onset of abdominal pam occurred 
about one week prior to examination She was seen in the suigical clinic where 
some right lower quadrant tenderness was elicited A gastrointestinal senes was 
performed and a report of “a pathological appendix due to non-filling” was made 
and the patient was admitted for appendectomy 

At the time of the examination a further history was obtained of a severe 
tonsillitis SIX weeks prioi to admission and the onset of a dull precordial ache with 
some dyspnea on exertion within the past two weeks On examination the tem- 
perature was 1004° F , pulse 116, respirations 22, blood pressure 124 mm Hg systolic 
and 66 mm diastolic The abdomen was definitely tender over McBurney’s point 
but no rebound tenderness was present There was definite spasticity of the muscles 
m the right lower quadiant and on splinting the abdomen, as described above, the 
tenderness persisted The heart was not enlarged but there was a soft blowing 
diastolic murmur over the aortic area transmitted to the mitral area No other 
murmurs were heard The blood Wassennann reaction was negative A diagnosis 
of rheumatic heart disease with aortic insufficiency was made and the possibility of 
abdominal mjositis due to rheumatic fevei was again considered The sedimentation 
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rate was 66 mm per hour (Westergren) The electrocardiogram revealed a P-R 
interval of 0 24 second The white blood cell count was 13,300, polymorphonuclears 
72 cent, lymphocytes 22 per cent, mononuclears 6 per cent, eosmophiles 2 per cent 
On salicylates the patient s pain pi omptly disappeared and wjthw two weeks 
t le P-R interval diminished to 0 14 second The sedimentation rate remained 
elevated for six weeks before returning to normal This patient was followed for 
one and one-half years and has had no recurrence of rheumatic fever or signs of 
cardiac decompensation, although tlie aortic insufficiency has remained 


Discussion 

These four cases all presented the difficult differential problem of ap- 
pendicitis and the question of operation was considered in each One of 
the patients (Case 2) had such clearcut signs, including tenderness on rectal 
examination, that operation was essential However, all these cases pre- 
sented signs atypical enough to make one doubt appendicitis and consider 
other causes for the clinical picture 

In all cases there was an absence of initial cramp-like, generalized ab- 
dominal pain, followed by nausea and vomiting, as seen in the majority of 
cases of acute appendicitis The initial complaint was severe pain, localized 
from onset to the right lower quadrant -There was some nausea in Case 2, 
but no vomiting in any The discovery of spasticity and marked tenderness 
over McBurney’s point, without rebound tenderness, is the most significant 
finding on examination If this symptom were due to appendiceal disease, 
one wou’d expect a soft abdomen and tenderness early in the course and 
definite rebound tenderness when the peiitoneum became involved and muscle 
rigidity had developed These cases were all characterized by the absence 
of rebound tenderness Another clinical feature of impo tance was the 
peisistence of tenderness when the muscle tension of the rectus abdominis 
muscle was increased by having the patient raise the neck oi attempt to sit 
up without the use of the hands In all cases the tenderness persisted when 
this maneuver was performed If the signs were due to an intra-abdominal 
pathologic lesion this protective splinting of the intra-abdominal organs 
would cause a disappearance of the tenderness Therefore, it is believed 
that the signs and symptoms were due to an acute rhe'umatic myositis of 
the muscles of the abdominal wall rather than to an intra-abdominal lesion 

Another outstanding feature differentiating these cases from appendicitis 
was the relief of symptoms and signs upon the administration of salicylates 
in therapeutic doses This persisted even though low grade fever and other 
manifestations of a general reaction continued 

The elevated sedimentation rate was the important differential laboratory 
procedure In appendicitis a normal sedimentation rate is present unless 
suppuration with gangrene has occurred Such a patient is usually sicker 
than our patients appeared to be The white blood cell count is also of help 
In acute appendicitis one usually finds a leukocytosis with a polynucleosis 
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and a shift to the left In our cases of rheumatic abdominal myositis there 
was a mild leukocytosis but the differential count remained normal 

The evidence of rheumatic fever elsewhere m the body — ^lieart, skin, 
joints, etc— in the piesence of atypical signs of appendicitis, should always 
make ’one wary Geptill,* in discussing the differential diagnosis of the 
abdominal manifestations of rheumatic fever from acute appendicitis, shares 
the same opinion He found eight cases of pseudoappendiceal syndi ome 
in 160 cases of rheumatic fever He also noted the relative absence of 
vomiting m abdominal rheumatic fever and its presence m 90 per cent of the 
cases of appendicitis Rectal tenderness, which was present in Case 2 of 
our group and was one of the deciding factors in favor of surgery, also 
occuned in a feiv of Geptill’s cases, the cause of which is unexplained He 
also noted the absence of a shift to the left m the Schilling index A pre- 
ceding history of sore throat was found in 30 to 40 per cent of the iheumatic 
cases and was absent in appendicitis 

In general when a young patient with a previous rheumatic history oi 
signs of rheumatic valvular damage presents himself because of abdominal 
pain, which is in the right lower quadrant, without any nausea oi vomiting, 
having right rectus spasm with tenderness over McBurney’s point, no re- 
bound tenderness, and running a moderate fever, one must seriously con- 
sider an abdominal form of rheumatic fever, most likely due to myositis of 
the rectus abdominis muscle This possibility should be further substan- 
tiated by an elevated sedimentation rate, leukocytosis with a normal Schilling 
count and rapid subsidence of the abdominal picture under salicylate therapy 
even when the general reaction continues The presence of a preceding 
diarrhea and alternation of abdominal and joint phenomena aie striking 
findings reported among the cases in the literature 

Recently Babbage, McLaughlin and Fruin,® of the U S Navy Medical 
Corps, have reported a series of 141 cases of right rectus muscle strain with 
a clinical picture suggesting acute appendicitis These cases occurred in 
healthy navy recruits undergoing their basic training, where they were sub- 
jected to severe physical exercise They note the localization of pain im- 
mediately to the right lower quadrant over the rectus muscle and find that 
the tenderness and pain are aggravated by increasing the muscle tension by 
raising the head and shoulders from the bed without the aid of the arms 
Marked spasm of the rectus muscle was also noted These findings, defi- 
nitely due to local disease in the rectus muscle, are identical to observations 
made by the autlior, thereby suggesting the superficial origin of the signs and 
symptoms m the cases reported above 

Babbage, McLaughlin and Frum used procaine injection of the rectus 
muscle as a differential diagnostic test m doubtful cases, finding an elimina- 
tion of pain and spasm in a rectus strain and no effect in appendicitis This 
suggests the possible use of this procedure in cases of abdominal rheumatic 
fe\er nitli rectus abdominis myositis and will be tried in futuie cases 
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Summary and Conclusions 

1 Four cases of abdominal pain as a manifestation of acute rheumatic 
fever have been presented From the observations made, it seems that the 
origin of the pain is a myositis of the rectus abdominis muscle 

2 The outstanding features are sudden onset of sharp pain m the right 
lower quadrant without radiation, no nausea or vomiting, marked muscle 
spasm with tenderness over McBurney’s point and absence of rebopnd 
tenderness 

3 When such symptoms and signs are found m a patient with a previous 
iheumatic history the possibility of iheumatic rectus abdominis myositis 
must be considered 

4 An elevated sedimentation rate and a leukocytosis with a normal 
Schilling index is a furthei evidence of the rheumatic origin of the symptoms 

5 A therapeutic test with salicylates will cause subsidence within 12 to 
24 hours even though other manifestations of rheumatic fever persist 
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anorexia nervosa*, the diagnosis and 

TREATMENT OF INANITION RESULTING 
FROM FUNCTIONAL DISORDERS’^ 


By John M Berkman, M D , Rochester, Mtnnesoia 

It is interesting that Gull, who first recognized anorexia nervosa as being 
a condition resulting from starvation, should have also discovered the cause 
of myxedema, a disease which bears his name He has been appraised by 
the English as being one of the most brilliant clinicians of all times His 
diagnostic acumen, ability of keen observation and unquestioned curiosity 
must have been enviable, particularly at a time when laboratory assistance , 
and other' aids to diagnosis were far inferior to those which we have at oui 
disposal at the present time The study of anorexia nervosa has in certain 
respects been much like the study of myxedema Both conditions are in 
most instances completely reversible Unmistakable physiologic changes 
occur duiing the development as well as during the recovery in each instance 
and in spite of these extensive changes in physiologic processes, significant 
laboratory findings, with the exception of a low basal metabolic rate common 
to both, are few What we know about these conditions has been learned 
almost entirely from observation, careful inquiry into the medical history 
and an active sense of curiosity 

In 1930 the writer ‘ presented an analysis of a series of cases of anorexia 
nervosa in which the patients had been seen at the Mayo Clinic from 1917 
to 1930 inclusive The following report is based on additional experience 
with patients with anorexia nervosa who have been observed at the clinic 
since that time 


Symptoms and Diagnosis 

The symptoms and findings in any one case of marked inanition as a 
lesult of starvation from functional disturbances are good examples of those 
of any other case in this group Consequently, the clinical picture constitutes 
a clinical entity as satisfactorily as any other clinical entity with which we 
may be considerably more familiar Anorexia nervosa occurs m young 
men , liowevei , in such comparative infrequency that for reasons of facility 
in presentation they are not specifically referred to in this paper 

Clinically the degree of functional anorexia or vomiting extends from 
instances in which these symptoms are so mild as to have no further un- 
favorable result than to cause the person to maintain his weight considerably 
below his normal weight and appear thin, to instances in which these symp- 
toms are so severe that the starvation results in extensive inanition and 
cachexia Consequently, the margin between making a diagnosis of anorexia 
*Rccei\cd for publication No^ ember 25, 1944 
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nervosa and making one of underweight or undernourishment is rather wide 
and depends on the ■physician making such a diagnosis No limiting ciitena 
have been establi^ed to distinguish between these two degrees of under- 
nourishment ^Rather than to use the term “anorexia nervosa” to designate 
the entne gropp of patients presenting inanition as a result of functional 
disordeis ip^ight seem advisable to use such terms as “functional anorexia” 
or “functional vomiting” with inanition, and to qualify the degree of inani- 
tion pptsent by giving the percentage of weight loss from the normal 

^Aiianition secondary to fun^ioris-l disturbances is uUe tu-itiin/itjonal voinit- 
mgr or functional anorexia, or/o a combination of the two, which resuks ur 
inadequate caloiic intake (The time required for the development of the 
inanition and the, extent toM^ich the inanition may reach depend on the 
degree ok inadequacy of th^^Joric intake 

In general, printing vomiting alone usually seek mddical con- 

sultation comparatively early A diagnosis of functional vomiting is usually 
made before an appreciable degree of ihanition has occurred However, 
when vomiting has persisted and is associated with anorexia and a marked 
degiee of inanition, the treatment becomes much more difficult The vomit- 
ing must be overcome before a successful increase of the caloric intake can 
be brought about There is no difference in the eventual outcome for the 
patient who refuses to eat and the patient who does eat but vomits im- 
mediately afterward Patients who vomit an hour or more after meals 
may do so without vomiting enough food to cause -much loss of weight 
In such instances weight is lost very slowly and over a long period 

In most of the cases in which marked inanition develops, it does so 
primarily because of functional anorexia Although there may be some in- 
frequent vomiting, the vomiting plays only an insignificant role in the de- 
velopment of the inanition As a general rule these patients keep the bulk 
of their diet below that amount which gives them distress and results in 
vomiting , consequently, vomiting is not as frequent nor as serious a symptom 
as anorexia 

J have roughly estimated the daily caloric intake of a number of these 
patients who had reached a marked degree of inanition and whose weights 
varied between 55 and 75 pounds (25 and 34 kg ) to be between 900 and 
1,300 calories This low body weight had been stationary for some time 
The symptoms of anorexia nervosa may be divided into two groups the 
psychic and the somatic Briefly, the psychic symptoms resemble the emo- 
tional reactions of the spoiled child loss of morale, loss of pride as evi- 
denced by subterfuges, unsound excuses and explanations regarding symp- 
toms, apathy, reticence, paucity of ideas and negativistic tendencies Pa- 
tients suffering from anorexia nervosa may be very tiring in conversation, 
lack spontaneity, and offer only answers to questions, the answers usuall} 
being incomplete Thej are difficult to -reason with and display mental 
fatigue In spite of the large number of psychoneurotic complaints, they 
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do not express concern ovei their loss of weight or cachectic appearance 
They evade a discussion of the true situation This in general is a desct ip- 
tion of the psychic symptoms of the group as a whole, however, it pei tains 
particularly to the younger group of patients Although the older group 
beginning at about 26 years of age have tendencies toward the same reac- 
tions, they may show them to a lesser degree However, it must be remem- 
bered that these reactions are the result of the effect of starvatioi,*,Pii the 
individual’s mental make-up Consequently, the degiee of these reactions 
will vary with the strength of that individual’s mental make-up Infre- 
quently, the strength of personality may be maintained to such a degree that 
this alone may m certain instances have the tendency to lead one astray m 
making a correct diagnosis 

The somatic symptoms consist of evidence of marked loss of weight with 
the appearance of age, pallor without anemia, in some instances hairiness 
of the arms and legs, dryness of the hair and skin, intolerance to cold with 
cold hands and feet, low blood pressure and a slow pulse rate More than 
half of the female patients suffering from anorexia nervosa give a history 
of amenorrhea The finding of an atrophic type of uterus is common, 
particularly in young nulhparous women when inanition is marked The 
patients complain of various indefinite gastrointestinal disturbances, the 
most consistent being constipation In spite of unmistakable evidence of 
dietary incompetence, there is a lack of recognizable avitaminosis There 
may be edema of the ankles, which m most instances is slight Sighing 
dyspnea is a frequent occurrence No particular evidence of caries of the 
teeth described elsewhere has been observed m patients seen m the clinic 
The symptoms and findings of inanition or anorexia nervosa could be more 
aptly referred to as the depressant qffects of starvation 

As to the classification of these patients in regard to age one might logi- 
cally assume that the condition might occur m more or less equal proportions 
at all ages However, clinically this is not the case and I believe that there 
are logical and sound psychologic reasons why this does not happen Al- 
though the direction of reaction as a result of starvation at all ages is 
much the same, yet these reactions are tempered and varied in degree by the 
effects of age 

Functional anorexia and functional vomiting are very common occur- 
rences following psychic disturbances among children up to the age of 12 
to 14 years As a general rule, however, certain temporary situations 
responsible for the nervous disturbance are corrected long before any marked 
demonstrable physical changes as a result of starvation have appeared The 
mental immaturity, susceptibility to suggestion and trusting tendencies of 
children make the treatment of anorexia and vomiting due to functional 
disorders much more approachable than the treatment of the same con- 
dition among patients of 14 and 15 years of age and older Consequently, 
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It IS a veiy rare occurrence for a child to go on to, a condition of marked 
inanition and cachexia as a result of starvation due to functional anorexia 
or vomiting / 

During pul^erty and thereaftei, howevei, the foimation of individual 
ideas and th^feelmg of independence make the situation much more difficult 
to handlg^ Few parents have escaped at least in some degree the worries 
and jj^blems associated with the battle of adolescence At these ages 
lomanc^the excitable effects of menstruation and the feeling of independ- 
ence aie at a high level Their desire for recognition of this independence 
makes this '^oup particularly susceptible to resentment of parental advice 
and curtailment of their need to assume the privileges of adult life The 
magnitude of these desires is common knowledge Consequently, the 
adolescent group is surrounded by factors which make them particularly 
susceptible to psychic disturbances and their ability to,make mountains out 
of mole hills may explain why they are capable of carrying those factors 
lesponsible for marked inanition and cachexia to such extremes In the 
great majority of cases of anorexia neivosa, while the peak of the weight 
loss and the full blown picture of inanition may occur several years later, 
the condition has its origin during puberty or during the few adolescent 
years following A small group may have the occurrence of the psychic 
upset during the third decade, however, as the decade progresses the com- 
parative frequency of cases becomes progressively less 

In the adolescent group the basis for the psychic upset is frequently found 
to be in the parent This does not necessarily mean, however, that the 
parent is dominating or unreasonable, but depends on the degree of the 
child’s resentment to regimentation and the degiee of insistence on the part 
of the parent The parent is not necessarily responsible for the psychic 
upset, as the disturbing factor may originate m school, a teacher or in dis- 
appointments far removed from the parents and home life Nevertheless, 
in this age group there is invariably a psychic upset present although the 
psychic upset itself or the degree of its effect may not be admitted or m some 
instances possibly not appreciated by the patient himself 

There is a subgroup of the group of adolescents which I belie\e deserves 
brief mention This subgroup consists of young girls, 13 to 15 years of age, 
who during the grade school years are somewhat overweight When they 
reach the first year of high school they may realize that they are overweight 
or they may be cruelly reminded of this fact by others As a result they 
markedly cut down on their food intake so as to reach the desirable appear- 
ance as quickly as possible However, when they have become satisfied with 
the amount of weight lost they find that it is impossible for them to eat the 
amount sufficient to maintain their weight at the level desired Conse- 

* When anorexia nen osa associated with marked inanition occurs before the age of 
10 years and persists continuously through adolescence and the years of completion of growth, 
definite evidence of retardation of skeletal dc\elopment as well as of development of sexual 
characteristics occurs 
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quently, loss of weight continues to progress to a point at which the symp- 
toms so typical of inanition appeal In this instance then the anorexia, 
inability to partake of a normal caloric intake in three meals a day and 
vomiting follow rather than precede the development of inanition Furthei 

remarks will be made in regard to this 

The group of patients moie than 30 years of age compiise a much smallei 
portion of the entiie group than those less than 30 The condition of the 
younger members of this group may be identical with that of those patients 
under the age of 30 and be secondary to a definite psychic upset However,, 
after 30 years of age the frequency of the condition decreases and the 
clinical picture becomes less and less characteristic In general, the inanition 
does not have the tendency to reach marked degrees of cachexia and these 
patients frequently pass unnoticed except for the fact that they are con- 
siderably underweight The older the patient, the less chance one has in 
assisting him to return to his normal weight This probably is due to the 
presence of fixed ideas and inability to cooperate The older the patient, the 
more attention one must give to exclusion of organic disease There is 
one group of patients in which the sequence of events follows much the same 
course as that seen in the younger group This includes older patients who 
after the extraction of all teeth either have faulty dentures or do not use 
dentures 

In many of the cases in which a diagnosis of anorexia nervosa was made 
at the clinic, diagnoses of disturbances of various glands of internal secre- 
tion had been made previously and the patients had been treated with in- 
jections of glandular preparations without results Because of the com- 
plexity of the clinical syndrome associated with inanition resulting from 
functional starvation there is little difficulty in understanding why one who 
IS not familiar with this clinical picture tends to attribute its origin to a dis- 
turbance of the glands of internal secretion In other cases diagnoses of 
vitamin deficiencies had been made and the patients had been treated with 
intravenously administered vitamins as well as vitamins by mouth In still 
other cases diagnoses of Simmonds’ cachexia or of other diseases which 
had been suggested by the presence of the amenorrhea had been made 

In some instances anorexia nervosa had been suspected but this diagnosis 
had been discarded because the patient was felt not to respond favorably to 
an increase of food intake It must be lemenibered that a daily caloric 
intake well above the calculated daily caloric requirement for that particular 
patient must be maintained for several months before the patient regains 
his normal weight This probably does not occur m most instances until 
the end of a six month period Also it should be kept in mind that in cei- 
fam instances during an increased caloric intake there may at first be a satis- 
factorj^ initial gam of weight which may occur for a week or even 10 days 
and be followed by another week or 10 days during which time little or no 
weight IS gamed However, after this period the patient, without any 
increase of caloric intake, will begin to gam again The initial gain of 
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weight may be tAplamed by an early retention of electrolytes and water 
During' the period in which no gain of weight occurs, the excretion of water 
may be balanced roughly by aw actual storage of flesh, which may be fat or 
muscle or both From that time on, a constant gam of weight occurs I 
believe that this period during which no gain of weight occurs has been re- 
sponsible for the lack of faith in a diagnosis of anorexia nervosa in a number 
of instances 

I do not believe that Simmonds* disease or other diseases of the pituitary 
gland need to be considered very often in the differential diagnosis although 
by others this has been considered a necessity I am assuming that the term 
“Simmonds’ cachexia” designates a condition of marked inanition and 
cachexia secondary to atrophy or a destructive lesion of the anterior lobe of 
the pituitary gland In this connection it is impoi tant to bear m mind that, 
as Sheehan and Murdoch ^ have pointed out, cases of severe degrees of 
pituitary necrosis often are not characterized by cachexia In the experience 
of the clinic inanition associated with anterior pituitary insufficiency regard- 
less of the cause is the exception rather than the rule In my experience it 
IS much more important in certain instances to exclude regional and terminal 
jejuno-ileitis, as a number of patients suffering from this condition have 
lacked some of the characteristic symptoms of that disease and their symp- 
toms have closely simulated those of anorexia nervosa 

The value of laboratory tests in assisting one to make- the diagnosis is 
limited There is a lowered rate of metabolism, the degree depending on the 
length of time the inanition has existed, the degree of the inanition and the 
normal rate of metabolism of the individual prior to the onset of the inani- 
tion There is a tendency to a depression of the values of the gastric acids, 
a finding of low blood sugar and a flat glucose tolerance curve In some 
cases low values for urinary 17-ketosteroids have been encountered Nor- 
mal diuresis after ingestion of water in the “water test for Addison s dis- 
ease often does not occur Assays of the urine for gonadotropic substance 
(prolan) show that it is either greatly reduced or absent and, as one might 
expect, the urinary content of estrogenic material is likewise reduced or 
absent 

Treatment 

In the treatment of anorexia nervosa there are three factors which should 
be considered to be of primary importance namely, discussion of the situa- 
tion with the patient, the bulk of the diet and its caloric content 

A frank explanation of the cause of the inanition, an outline of the 
treatment to be carried out and the reason why the treatment is to be carried 
out in the manner to be described should be given to the patient before the 
treatment is begun The patient should be reassured that in spite of her 
aversion to food and the discomfort associated with it the treatment will not 
cause her any great discomfort It should be pointed out, however, that 
It is to be expected that she will experience some distress and a sensation of 
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fullness after -meals, both of which before long will gradually become less 
It should be explained, also, that this postpiandial distress will be only a 
temporary discomfort but necessary for hei to tolerate befoie reaching a 
point at which her daily caloric intake will be sufficient to allow hei to over- 
come the condition of inanition Sufficient time should be given for this 
discussion so that the patient understands the situation and agrees to co- 
operate willingly It is important that these patients receive the minimal 
degree of sympathy but it is of equal importance that they be not antagonized 
If the patient is accompanied by a parent or relative, it is well to have the 
companion present at the discussion I have made it a point to see these 
patients every day for a period of a week or 10 days oi until the patient has 
developed enough confidence to overcome the aversion to food which 
previously had been the dominating factor militating against hei recovery 
In the discussion it must be constantly kept m mmd that emotional reactions 
of hysterical type are the piimary factors to be overcome in the treatment 
of anorexia nervosa 

It may be well at this point to digress and point out another factoi in 
the production of some of the symptoms which these patients exhibit After 
anorexia or vomiting has existed for a time sufficiently long for signs of 
inanition to develop, symptoms occur which I believe are entirely secondary 
to the anorexia and vomiting and do not relate to the inanition per se By 
this time in the development of the inanition the patient often experiences 
epigastric distress and a sensation of overdistention after eating small 
amounts The appetite is satisfied and the distress eventually occurs after 
only a few tablespoonfuls of food These symptoms persist and as time 
goes on less and less bulk is tolerated Finally an actual fear of as well as 
an aversion to food develops It seems likely that these symptoms are due 
to a functional sensory disturbance associated ivith the stomach itself and 
are the result of continued lack of bulk m the diet which has been a necessary 
accompaniment of the period of starvation If the normal daily moderate 
distention of the stomach at mealtime plays a role in the maintenance of 
normal psychosomatic appreciation of the food in the stomach, then in 
anorexia nervosa, because of a continued lack of bulk in the diet, an absence 
of this mealtime distention of the stomach may well lesult m an increase 
of the appreciation of the presence of food in the stomach As this pro- 
gresses, even small amounts of food m the stomach may impart a definite 
and unpleasant sensation of fullness 

An analogous situation is seen in the disturbance of the urinary bladder 
known as “habit frequency” in which patients cannot tolerate the normal de- 
gree of bladdei distention In general, patients will tolerate distention of 
the urinar)' bladder to a volume of 300 c c without symptoms Patients, 
lion ever, who have practiced habit frequency will not tolerate that amount 
and some of these will tolerate less than half of that amount without ex- 
periencing distressing siiiiptoms of vesical distention Irritability of the- 
urinar) bladder in patients having habit frequency is gradually overcome 
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following an explanation of the situation and advice to decrease the fre- 
quency with which the patient voids in spite of the urgency Rarely, how- 
ever, It becomes necessary to perfoim hydrostatic dilatation of the bladdei 
with the patient under anesthesia For the most part these symptoms of 
irritability brought on by habit frequency may be analogous to a like effect 
occurring in the stomach as a result of a continuous absence of bulk in the 
diet It seems possible that the alteration of the psychosomatic appreciation 
of volume occuriing in the urinary bladder as a result of habit frequency 
could similarly occur in the stomach, giving rise to a distressing sensation 
of distention following the ingestion of small amounts of fluids and solids 
The response which occurs in patients suffering from anorexia nervosa to 
a method of treatment which fundamentally is the same as that given m 
habit frequency strongly supports this hypothesis 

Vomiting in cases of anorexia nervosa can be regarded as a conditioned 
leflex, the active stimulus being a sense of fullness which apparently with 
development occuis at a lower and lower threshold and appears when less 
and less bulk is present m the stomach The reversal of this habit is similar 
to the reversal of the habit frequency of the urinary bladder 

In such an organ as the stomach, which has the properties of contraction 
and relaxation, I know of no method of measuring volumes for purposes of 
comparison except in the presence of such conditions as marked dilatation of 
the stomach due to obstruction at the outlet For a number of years roent- 
genologic examinations have been performed on patients suffering from 
anorexia nervosa, particular attention having been given to the motor func- 
tion of the stomach, but little of value has been forthcoming from these 
observations 

Prior to 1938, it had been our custom to serve these patients a high 
protein diet which consisted of a daily caloric intake of 3,000 calories At 
that time an attempt was made to keep the bulk of the diet as low as possible 
In some instances, and after the lapse of a period of several months or longer, 
the results were good However, in other instances, the patients soon be- 
came discouraged because of the associated distress and sensation of fullness 
Inability to eat less than half the amount served was very discouraging and 
as a result, in a number of instances, subterfuges of various kinds were 
practiced to avoid that distress To a number of these patients this manner 
of treatment seemed impossible and they refused to continue with it Others, 
however, were able to tolerate the distress and after some time found that 
they were able to eat everything served to them with a gradual lessening 
of the distress This group in general went on to complete recovery At 
that time a number of patients whose inanition and anorexia were marked, 
particularly if vomiting was present, were hospitalized and fairly frequently 
the treatment was begun by nasal tube feeding At the present time, how- 
ever, in spite of marked inanition and anorexia as well as vomiting, it is 
rarely necessary to hospitalize these patients for nasal tube feeding 

In 1938, we began to treat these patients with particular attention to the 
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amount of bulk m tbe diet Although the caloric value of a high protein 
diet does not reflect accurately the amount of bulk in the diet, nevertheless, 
progressively increasing a high protein diet by addition of 300 calories will 
gradually increase the bulk of the diet Keeping this in mind, these patients 
have been treated with the purpose of bringing about a gradually increasing 
distention of the stomach at mealtime The treatment has been carried out 
m the following manner A rough estimate of the patient’s daily caloric in- 
take prior to her arrival at the dime is made To this amount is added 300 
calories The patient is served a high protein, high vitamin diet based on 
that number of calories (usually from 1,300 to 1,500 calories) and is asked 
to eat everything served to hei For the first few days i;he patient may 
complain of distress and a sensation of fullness However, after several 
days these symptoms gradually become less After five or six days the 
caloric content of the diet is increased by another 300 calories For the first 
two or three days discomfort is again experienced , however, the symptoms 
again become less This procedure is repeated until the caloric intake is 
approximately 3,400 or 3,600 calories These patients experience far less 
distress eating this diet than they experienced eating the initial diet based 
on 1,300 to 1,500 calories Frequently, the distress becomes markedly 
decreased before the diet based on 3,200 calories has been reached In a 
number of instances, the diet has been increased to one based on 3,800 
calories or more without difficulty 

At the time of dismissal the patient is instructed m the diet by a 
dietitian She is advised to weigh herself two or three times a week She 
also IS advised that if her gain is not progressive, she can feel sure that with- 
out realizing it she has gradually decreased her diet Because of this ten- 
dency I feel it necessary to increase the caloric intake to 3,400 calories or 
more The patient is told what her normal weight should be and is advised 
to continue her diet until her weight reaches a point 5 pounds (2 kg ) greater 
than her normal weight Since using this method of treatment the results 
have been very satisfactory and a number of patients who previously might 
have been felt to have a unfavorable prognosis have responded surprisingly 
Well and have overcome the inanition 

Orange juice as well as small doses of insulin given 20 minutes before 
meals for the purpose of stimulating the appetite has been felt by us to be 
ineffectual and consequently neither has been used as a part of the treatment 
for a number of years Also the use of desiccated thyroid as an adjunctive 
measure was discontinued in 1939 If desiccated thyroid is given m doses 
sufficient to elevate the basal metabolic rate, this decreases the initial gam 
of weight Psychologically, in these cases an initial gam of weight is 
important 

It appears worth while to report the case of a patient who was recently 
seen in the clinic and whose difficulties apparently had to do with the oroblem 
just presented ^ 
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Case Report 

A woman 33 years of age came to the clinic on January 26, 1944 She gave a 
history of having had an eye infection in 1939, which liad been diagnosed as being 
secondary to a general infection Her weight had been 180 pounds (82 kg ) and 
hei height was 5 feet 6 inches (168 cm ) She had lost hei appetite and subsequently 
had found it impossible to eat more than half of each meal served to her As a result, 
during the subsequent two years, her weight had decreased from 180 pounds (82 kg ) 
to 110 pounds (50 kg ) However, during the summei of 1941, by voluntary forced 
feedings of more than three meals a day and in spite of postprandial vomiting which 
had occuned every day or two, she had increased her weight to 140 pounds (64 kg ) 
At that time she had expei lenced an attack of fairly severe epigastric pain 
associated with vomiting which had been present for part of one day She had 
entered a hospital and a complete wvest/gation of the gastrointestinal tract had been 
made with negative results She remained in the hospital for a period of 10 weeks, 
during which time vomiting had occuired frequently as a lesult of epigastric pain, 
distress and a sensation of distention v&hich occurred during and after her meals 
She had been nervously upset and complained of insomnia and exhaustion A 
xjiagnosis of neurosis was made After leaving the hospital, during which time her 
symptoms had persisted, she found her weight to be 102 pounds (46 kg ) 

In an attempt to regain her lost weight she began to have six to eight small 
meals a day consisting of foods pnmaiily of high caloric value After having 
followed this procedure for seveial months she found tliat her weight had increased 
to 140 pounds (64 kg ) and that she was feeling very well However, she also ob- 
served that when she tried to restrict her food intake to three meals a day it was im- 
possible foi her to maintain hei weight Eating moie than a small amount at each 
meal brought on her old distress and sensation of fullness 

Following examination she was found to be in good physical condition Roent- 
genograms of the gall-bladder showed it to be normally functioning and roentgeno- 
graphic studies of the stomach and colon gave negative results The results of 
other laboratory investigations were either negative oi within normal limits 

The dietary treatment previously described was carried out The initial caloric 
value of the diet was 1,400 calories The bulk associated with the diet at first caused 
some distress, which after several days became less The diet was increased in the 
manner previously mentioned to 2,600 calories Because of an increase of weight, 
the caloric value of the diet was decreased to 2,000 calories, where it was maintained 
However, the bulk of the diet was progressively increased The patient was dismissed 
from our care on February 17, 1944 At that time she was eating everything served 
to her and experienced only minoi distress and very little discomfort from the sen- 
sation of fullness 

Comment The patient whose case has just been reported is the only one 
that we have had an opportunity to observe who had regained her norma 
weight by frequent feedings rather than the customary three meals a day 
The recovery from the inanition without overcoming postprandial symptoms 
IS what one would expect as a result of frequent feedings and points out t te 
effect of continued lack of bulk in the diet 

Responses to Treatment 

Several different responses common to the group as a whole occurring 
during treatment have been observed and appear to be worthy of mention 
During the fiist part of treatment breakfast is by far the most difficult 
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meal with which these patients have to contend Patients who have dogged 
resolution to get well may be able to eat the first three meals without un- 
expected discomfort but have difficulty in eating on the following day Oc- 
casionally, the fourth and fifth meals will result in failure while the following 
three meals may again not be too difficult Through peisistence on the 
part of the patient, however, a decrease of the degree, or in some instances 
disappearance, of postprandial symptoms may occur rRther early in the 
treatment 

Observations made on patients suffering from marked inanition under 
treatment who have done unusually well from the beginning have within 
the first two weeks shown unmistakable signs of improvement as evidenced by 
lessening of postprandial distress, noticeable color to the skin of the face, 
improvement of attitude, inciease of stiength and a sensation of warmth 
Whether these changes are on the basis of increased food intake or on a 
psychic basis is difficult to say However, the sensation of warmth which 
replaces the constant intolerance to cold, occurs long befoie elevation of the 
basal metabolic rate begins and can hardly be completely attributed to the 
specific dynamic action of protein The constipation, which in most in- 
stances is better described as obstipation, is frequently replaced in a short 
time by regulai bowel movements 

Most patients suffering from marked inanition who respond favorably 
to treatment will, if closely observed, show edema of the feet and ankles 
at the end of the first week or 10 days The edema may not be noticed unless 
particularly looked for However, patients who do exceptionally well may 
have marked edema of the feet and- ankles to such extent that they cannot 
wear shoes This occurs as a rule during the first two weeks of treatment 
and concomitantly with the initial gam of weight The serum protein 
levels are found to be within normal limits and examinations of the urine 
as well as tests of renal function give normal results This edema probably 
IS best explained by the early retention of electrolytes and water which has 
previously been discussed As a general rule the edema lasts for a week or 
two, however, in some instances it lasts longer Reassurance and general 
measures usually employed m instances of static edema are advised It 
appears that the degree of edema which occurs is m direct proportion to the 
rapidity of the successive increases of the caloric intake which the patient will 
tolerate 

The basal metabolic rate is elevated gradually without the administration 
of desiccated thyroid and appears to return to normal concomitantly with the 
return of the patient to a normal weight In one instance the return of 
the basal metabolic rate followed the return of the patient to normal weight 
whereas m another the return of the basal metabolic rate preceded the 
return of the patient to a normal weight 

1 he function of menstruation is frequently affected in women who have 
anorexia nervosa It has been pre\iously mentioned that more than half 
of the women have amenorrhea Wlien menstruation persists, although it 
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may occur with regulaiity, the amount of flow is diminished It is well 
known that a psychic or neivous upset can produce periods of amenorrhea 
Inasmuch as this factor has been observed fairly frequently in these cases, 
this etiologic element must he considered and the fact that amenorrhea or 
menstrual irregulaiity faiily frequently antedates loss of weight strongly 
suggests this In the patient who has undergone marked loss of weight as 
a lesult of inadequate food intake a physiologic reason certainly exists for 
an inadequate production of gonadotropic principle by the anterior lobe of 
the hypophysis and for inadequate response on the part of the ovary Esti- 
mations of the amounts of gonadotropic principle in the urine of patients 
suffeiing from maiked inanition reveal negative results In cases in which 
a dietary insufficiency has not existed sufficiently long to bring about marked 
inanition, there may be evidence of this material in the urine Examination 
of the pelves of these women yields results that are rather in proportion to 
the duration of the amenonhea If this has been present for some months, 
as It faiily fiequently is, the mucosa of the vagina is atrophic and vaginal 
smears leveal a constant state of deficiency of estrogen Likewise, the 
uterus will be found to be in various stages of atrophy owing to the long 
continued and complete lack of stimulation from the ovary Atiophy of the 
breasts occurs, although the loss of weight no doubt plays a part in the re- 
duction of their size In any event, the picture, in so far as the genital tract 
is concerned, is one of inactivity and atrophy 

The time of onset of the amenorrhea varies greatly As mentioned 
previously, amenoi rhea may be the first symptom In other instances it / 
may coincide with the onset of loss o-f weight, while in still others the 
inanition may be severe before amenorrhea occurs In a few cases men- 
struation may persist in the presence of marked inanition Perhaps tlie 
patient’s selection of food has something to do with this It is conceivable 
that the woman whose diet contains a relatively large amount of protein 
might preserve menstrual function longei than one Avhose chief intake is 
carbohydrate However, this occurrence of dietary selection has not been 
particularly observed by us When amenorrhea occurs in these patients, 
the picture becomes one of failure of the pituitary gland to secrete gonado- 
tropins, a failure which is probably due to stan’^ation The psychic effect 
in some instances may have helped to initiate the condition but m all prob- 
ability has little to do with its persistence 

The attitude toward treatment of the amenonhea in these patients is of 
importance Perhaps one could better say that the attitude toward tlie con- 
dition of the genital tract of these women is important The majority of 
these patients are young and their reproductive functions are of primary 
importance to their future This fact has usually been recognized prior to 
their coming to the clinic and because of the obvious inactivity of the 
anterior lobe of the pituitary glaild many of them have received injections 
of extrinsic gonadotropins, without benefit in most instances as one might 
expect The presence of a lowered rate of metabolism has been recognized 
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m most instances and thyroid has been administered previously without 
beneficial effect on the menstrual function 

It must be kept m mind that most of these women oi girls have previ- 
ously been healthy and have expeiienced menstrual function within the 
limits of normality and amenorrhea has developed only as the condition of 
inanition developed In other words, theie had been no previous evidence 
of malfunction of the glands of inteinal secretion concerned with the function 
of menstruation Evidence of malfunction did not develop until those 
glands were deprived of a normal internal enviionment Consequently, it 
has seemed that a return to normal nutrition and so to a noimal environ- 
ment for the pituitary, ovary, thyroid and uterus was the logical first step 
m treatment As has been indicated previously, the rate of metabolism 
rises to within normal limits as the patient, as a result of normal food intake, 
returns to her normal weight In many instances the menstrual function 
returns to normal under the same circumstances and without specific treat- 
ment To some patients who are seen after many months of inanition 
associated with amenoirhea estrogens have been administered cyclically three 
weeks out of four in doses of 0 5 mg of diethylstilbestrol by mouth This 
has been done to aid in priming the uterus for subsequent return of ovarian 
function and to shorten the period of marked atrophy often seen in these 
cases In a few cases amenorrhea persists after the return of normal weight 
and nutrition When this is true, the estrogens are administered cyclically 
for the foregoing reason and to imitate the rise and fall of levels of estrogen 
in the body which may act as a stimulation to the production of gonado- 
tropins In other cases under the same circumstances low voltage roentgen 
stimulation to the pituitary and ovaries has initiated menstrual function 
Extrinsic gonadotropins may be given a trial under similar circumstances 
In conclusion, it might be suggested that in the care of tlie type of 
patient just discussed a consideration of starvation as a cause of the con- 
dition be not eliminated as too elementary and discarded for a diagnosis 
more complex, less understandable and far less hopeful 
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ELECTROCONVULSIVE SHOCK THERAPY AND 
CARDIOVASCULAR DISEASE 

By Vernon L Evans, M D , F A C P , Aurom, Illinois 

ft 

The deliberate induction of convulsions in the presence of known or 
suspected cardiovascular disease would seem to be a very hazardous under- 
taking However, it has been possible to treat a considerable number of 
such patients for psychiatric disorders with very little trouble and a low 
mortality rate When the convulsion is induced by the application of an 
electiic current to the brain, there is no direct trauma to the cardiovascular 
system, and one would expect no more trouble than would follow one or two 
minutes of strenuous exercise The results in this series of cases would seem 
to bear this out 

The following study concerns a group of 750 cases treated with electro- 
convulsive shock therapy at Merc)wille Sanitarium Among this group were 
38 cases with known cardiovascular disease Most of the patients had men- 
tal depressions The psychiatric results did not differ greatly from those 
reported in numerous papers on the subject They were in general very 
good 

In the group were 19 cases with presumptive to positive evidence of cor- 
onary artery disease Five of the cases had definite histones of previous 
coronary occlusions together with T-wave negativity in Leads I, II or IV of 
the electrocardiogram One patient, a woman aged 74, had a complete left 
bundle branch block Two patients had prolongations of the PR intervals 
to 0 24 second and 0 25 second, respectively The other patients had definite 
inversions of the T-waves in Leads I, II or IV All of these patients with- 
stood the electroshock therapy with no untoward manifestations noted 

Five patients who had auricular fibrillation were treated during the 
presence of this abnormality One of these patients was a woman aged 51 
at the time her treatments were started She had had known rheumatic 
heart disease for many years There had been two previous episodes of 
decompensation The patient had a marked involutional psychosis and she 
was decompensated for the third time on admission to the sanitarium There 
was very marked ascites and dependent edema The patient was digitalized, 
acidified with potassium nitrate, and given repeated injections of salyrgan 
She was very restless and uncooperative and little progress was made in 
the attempt to establish compensation The patient’s general physical and 
mental condition seemed to 'be getting worse, so in desperation electroshock 
therapy was started After a few treatments, the patient became more 
composed and cooperative and her edema lessened By the time the patient 
had had eight treatments she was very much better mentally However, she 

*Recei\ed for publication August 25, 1944 
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did not maintain the gam, but again became depressed, negativistic and un- 
cooperative She was given five more tieatments with again an impiove- 
ment which did not last She then received treatments intci inittently foi 
several months The patient had a total of 56 convulsions between Apiil 
7, 1942 and July 16, 1943 Dining all of this time the patient also recened 
salyrgan intermittently and her ascites and edema never cntnely cleaied 
However, the patient’s mental condition gradually did inipiove and it was 
’ possible to lengthen the interval between treatments The patient was fin- 
ally discharged to her home and hei physician leported (June 1, 1944) that 
the patient was now well mentally, but was still receiving hei legulai salyrgan 
injections 

The second patient with auricular fibi illation was a woman aged 40 who 
had rheumatic heart disease and one pievious episode of decompensation 
She developed decompensation after her tenth treatment This responded 
promptly to digitalization and the administration of diuretics and the patient 
required no further electroshock therapy, as she recoveied from hei mental 
disease (schizophrenia-catatonic type) 

The third patient with auricular fibrillation was a woman aged 75 with 
no history of cardiac disease or vascular hypertension However, she did 
have generalized arteriosclerosis and moderate cardiac enlargement She 
withstood the treatment without incident 

The fourth patient with auricular fibrillation was a woman aged 48 who 
had had known rheumatic heart disease for several years Decompensation 
had not occurred On January 8, 1943, the patient had had a cerebral 
embolus with a right hemiplegia About three months aftei the vasculai 
accident she had developed a schizophrenic psychosis On June 24, 1943 
she had another embolus which lodged in the left lower leg Although the 
patient had marked pain, and temperature and color changes in the foot, 
collateral circulation was established with the aid of papavenn and an inter- 
mittent venous occlusion apparatus On April 11, 1944, electroshock 
therapy was instituted At that time the patient’s hemiplegia had improved 
very little She had no use of her right hand and was able to use the leg 
just enough to walk with the support of an attendant She received a total 
of 16 electroshock treatments from April 11, 1944 to June 23, 1944 There 
was no noteworthy change m her physical condition, but mentally she im- 
proved and was discharged to her home on July 9, 1944 When last heard 
from (August, 1944) the patient was in good spirits and adjusting well to 
her hemiplegia 

The fiftli patient with auricular fibrillation was an emaciated woman 
(height 61% inches and weight 62 5 pounds) of 50 years, who had iheumatic 
heart disease but no episodes of decompensation She had developed de- 
pression, negativism, and aversion to food She was just about the thinnest 
person the writer has ever seen She was fearful and resistive about every- 
thing A diagnosis of probable schizophrenia was made It seemed ob- 
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vious that the patient would soon die unless something drastic was done, so 
she was started on electroshock treatment By the time she had had four 
treatments the patient was cheerful, affable and cooperative, and she ate her 
meals Two days after the last treatment the patient developed scattered 
chest rales and a fever of 102 ° F She was given sulfamerazine and the 
temperature became normal, but she continued to have chest pain Her 
condition seemed to be good, but seven days after the last treatment the 
patient suddenly became dyspneic, cyanotic, and in shock, and died in an hour 
An electrocardiogram taken a half hour before death showed some increase 
in the prominence of the S-waves in Lead I, as compared with the pre- 
treatment record, but it was not definite enough to verify a diagnosis of 
pulmonary embolism No autopsy was done, and the exact cause of death 
remains uncertain 

Treatment was given to nine patients with hypertension, that is, with a 
systolic blood pressure over 200 mm of mercury In no case were any cpm- 
plications encountered during the administration of electroshock therapy 
One of the patients was a woman aged 56 with hypertension approaching the 
malignant phase The blood pressure on admission was 215 mm Hg sys- 
tolic and 120 mm diastolic Examination of the ocular fundi revealed 
marked narrowing of the retinal arteries, many hemorrhages and exudates 
and slight papilledema The patient had had a cerebral vascular accident 
a few months before her admission and there was a coarse tremor and 
slight hyperreflexia of the right arm The patient was very depressed, 
unresponsive and poorly oriented A provisional diagnosis of psychofis due 
to cerebral arteriosclerosis was made The matter was discussed with the 
patient’s husband and a very poor prognosis was given him However, it 
was explained to him that the seemingly obvious diagnosis of psychosis due 
to cerebral arteriosclerosis might be wrong and tliat the patient might have 
an independent mental disease, which would respond to convulsive shock 
therapy He was anxious that something be done, so with some misgivings 
the patient was started on shock therapy She was given a course of eight 
convulsions By the time the treatments were finished the patient seemed 
to be hopelessly confused and Unable to answer the most simple questions 
However, within three weeks she became oriented, pleasant, cheerful and she 
recovered good insight She was discharged recovered from her mental 
illness on February 14, 1943 Her blood pressure on discharge was 245 mm 
Hg systolic and 130 mm diastolic The diagnosis of psychosis due to 
cerebral arteriosclerosis was revised to involutional psychosis melancholy 
type The patient’s physician reported (June, 1944) that the patient was 
living and well mentally, but that her hypertension was the same 

Three other patients with previous cerebral vascular accidents were 
treated with electroshock therapy with no untoward results 

One patient, a woman aged 44 with rheumatic heart disease without 
decompensation, was treated She had a harsh presystohc murmur, some 
cardiac enlargement, and an inverted T-wave in the fourth lead of her 
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electrocardiogram She was given 15 electroconvulsive shock tieatments 
with no complications and no noteworthy change in her menial condition 
(chronic schizophrenia) 

Complications 

The only complication other than the one death and the development of 
decompensation mentioned above was the development of auricular fibrilla- 
tion, which occuired in one case This patient was a woman aged 70, whose 
electrocardiogram was normal and who showed no evidence of cardiac dis- 
ease other than generalized arteriosclerosis before the treatments This 
patient developed auricular fibrillation aftei 12 treatments She returned 
for further electroshock therapy after 11 months At tliat time the auiiculai 
fibrillation had ceased, and it did not recur with the administration of 10 
more electroshock treatments 


Conclusions 

Electroshock therapy can be given with remarkably little danger m cases 
of serious organic disease of the cardiovasculai system In a series of 750 
patients treated with electroshock therapy, there were 38 cases with positive 
evidence of previous damage to the cardiovascular system With one ex- 
ception all of these patients survived the electroshock treatment with remark- 
ably few ill effects and complications Nearly all of the cases treated were 
suffering from severe mental illnesses, which might well have terminated 
fatally from undernutrition or suicide if shock treatment had not been used 



PRESENT STATUS OF CHEMOTHERAPY IN 
TUBERCULOSIS ■■ 


By H Corwin Hinshaw, M D , Ph D , F A C P , William H Feldman, 
D V M , MS, Rochestet, Minnesota, and Karl H Pfuetze, M D , 

Cannon Falls, Minnesota 

The enthusiasm for chemotherapy of clinical tuberculosis which has been 
expressed by some authors of articles m newspapers and popular magazines 
IS not as yet shaied by most physicians who are utilizing these preparations, 
although it IS widely felt that steady progress is being maintained Pre- 
mature dissemination of unreliable information to patients and their relatives 
can do serious harm if it serves to discourage acceptance of effective con- 
ventional treatment, including sanatorium care and collapse therapy It 
appears presently important to provide in one aiticle, ih a widely circulated 
medical journal, up-to-date, authentic information on chemotherapy of tu- 
berculosis With one exception,^ recent articles for medical leaders have 
appeared in journals intended for specialists or in foieign medical journals 
In 1932 Wells ^ summarized the accumulated knowledge of chemotherapy 
in tubeiculosis and was led to the conclusion that none of the many remedies 
proposed had demonstiated ability to airest the progress of this disease in 
man or in experimental animals He concluded with these pi ophetic words 
“Probably some new success with some other bacterial infection will be 
needed to stimulate a new attack on the more difficult problem offered by 
tuberculosis ” 


Experimental Investigations 

The impetus which Wells thought was needed was provided by the dis- 
covery of the chemotherapeutic efficacy of sulfonamide compounds against 
a variety of bacterial infections Rich and Folks ® first recorded the fact 
that sulfanilamide possessed limited but definite ability to retard the rate of 
development of experimental tuberculosis in guinea pigs Soon thereaftei 
observations were extended to include sulfapyiidine * and azosulfamide 
(prontosil) ® 

The results suggested that other new chemotherapeutic substances sliould 
be tested against experimental tuberculosis as they became available Promin 
(sodium p,p'-diammodiphenylsulfone-N,N'-didextrose sulfonate) had been 

supplied to us early in 1940 by Dr E A Sharp t foi" clinical trial in pneumo- 
coccus and streptococcus infections of the respiratory tract of man and this 
drug was the first of the sulfone series to be tried against tuberculosis 
of experimentally infected guinea pigs The preliminary results ® were much 

* Received for publication November 7, 1944 , r t 
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more encouraging than any previously observed with sulfonanudcs and led 
to a long senes of investigations It was shown ^ that pronun was capable 
of actually arresting the progress of other wise unifoimly fatal tuberculosis 
in guinea pigs and that such results could be achieved even when tieatinent 
was delayed for six weeks after inoculation In a subsequent crucial experi- 
ment,® laparotomy and biopsy of the liver were perfoiined before treatment, 
permitting actual comparison of the same lesions before and after adminis- 
tiation of the drug This procedure appeared to provide proof that true 
retrogression, resolution and even apparent healing of lesions resulted after 
several months of continuous treatment 

It was logical that other sulfone derivatives be synthesized and subjected 
to similar experiments to determine their therapeutic efficacy against tubercu- 
losis experimentally induced in guinea pigs A moderate number of such 
substances has been produced and tested but full reports have been 

made only on those which have showed promise Among such promising 
compounds were disodium formaldehyde sulfoxylate diaminodiphenyl- 
sulfone (diasone) and 4,2'-diaminophenyl-5''thiazolesulfone (promi- 
zole) 

The experimental observations of the effects of the drugs mentioned in 
preceding paragraphs have been verified and amplified by several labora- 
tories^®’^®’ It may be concluded, therefore, that several drugs of the 
sulfone series are effective m combating and arresting experimentally induced 
visceral tuberculosis of guinea pigs The recorded results indicate ( 1 ) that 
life of animals which continue to receive treatment can be prolonged in- 
definitely, (2) that grossly visible lesions of tuberculosis dimmish in size or 
disappear from the viscera of treated animals and (3) that on histologic 
examination evidence of healing trends can be observed, including Rbrosis, 
encapsulation and occasionally calcification These findings are m striking 
contrast' to the progressive, destructive, fatal disease of untreated control 
animals It is important to note that tubercle bacilli usually were not com- 
pletely eradicated and that latent disease remained even after extremely 
prolonged treatment, being rekindled into activity when treatment was sus- 
pended In this important respect all available chemotherapeutic agents 
fall distinctly short of the jdeal, even in experimental studies 

Clinical Investigations 

Piomin Prompt application of experimental findings to the problems 
of clinical tuberculosis was attempted In March, 1941 the first volunteer 
patients received sulfone therapy for pulmonary tuberculosis at the Mineral 
Springs Sanatorium It was soon discovered that human beings did not 
tolerate promm as readily as did guinea pigs and that only a third to a half 
of patients could comfortably and safely tolerate doses by mouth which 
were adequate to yield significant concentrations of the drug in the blood 
In May 1942, we reported preliminary clinical results before the National 
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Tuberculosis Association, meeting in Philadelphia These lesults were 
encouraging but by no means convincing, and the studies were not adequately 
controlled to justify conclusions being drawn The original senes of 36 
treated patients was the subject of a second progress leport®” which was ' 
likewise only cautiously optimistic Other investigators noted similai 

effects and usually left ;the impression that a safe and practicable chemo- 
therapeutic lemedy for tuberculosis^ had not been developed Zucker, Pinner 
and Hyman could detect no therapeutic effect of promin when it was 
utilized clinically However, it should be noted that these workers admin- 
istered the drug intravenously When given by this route, the drug is 
metabolized differently than when given orally 

Diasone An apparent exception to the view that safe, practicable 
chemotherapy for tuberculosis is still to be sought is expressed m the report 
of Petter and Prenzlau concerning the clinical application of disodmm 
formaldehyde sulfoxylate diaminodiphenylsulfone (diasone), but no scon- 
vincmg therapeutic effect was obseived by one of us (Pfuetze),^® who used 
diasone for 15 months under conditions similar to those of Petter and 
Prenzlau The appearance of subsequent clinical reports concerning treat- 
ment with diasone will be awaited with unusual interest and we propose that 
judgment concerning the efficacy of diasone be withheld until these are 
available 

Piomtsole Of the effective drugs, promizole first appeared to have 
unusual clinical interest because of its low toxicity for man Clinical 
studies now in progress already indicate that promizole falls distinctly short 
of the ideal lemedy We already have concluded that it has no dramatic 
effect comparable to that observed following treatment of acute diseases with 
sulfonamides 

One patient with renal tuberculosis has taken this drug m large doses 
for 10 months continuously without tubercle bacilli being eradicated from 
the urine Nine other similar patients have taken promizole for renal 
tuberculosis for shorter periods of time, often with some apparent sympto- 
matic benefit, but without eradication of the bacilli in a single instance 
Treatment of these patients is being continued because of palliative effects 
and with the hope that cumulative benefits may be observed 

Five patients with tuberculous meningitis have received promizole w^ith- 
out therapeutic benefit In the case of meningitis reported by Keith, m 
which the patient recovered following treatment with promizole, the presence 
of tuberculosis never was proved and in his report Keith wrote It should, 
however, be pointed out that acceptable proof of a tuberculous infection by 
the production of the disease in an animal inoculated with spinal fluid from 
the patient was not established The evidence of tuberculosis, Avhile clini- 
cally convincing, therefore, must be considered merely presumptive 

Two patients with proved miliarj’’ tuberculosis have received promizole 
under our direction One of these patients received 24 gm of promizole 
daily for 16 days In neitlier case was there any beneficial effect 
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More encouraging i esults have been obtained in treatment of other forms 
of extrapulmonary tuberculosis (cutaneous tubeiculosis and tubercuhd, tu- 
berculous lymphadenitis, tuberculous sinuses, etc ) but conclusions are not 
warranted at this time 

A controlled study of proniizole therapy m pulmonary tubeiculosis is 
now under way with other collaborators, following a scheme previously 
outlined,'® but significant results ma)'^ not be known until moie time has 
elapsed 

In the majority of cases m which promizole is taken in large doses (12 
to 16 gm per day) moderate to severe anorexia and upper abdominal dis- 
, tress develop, especially after three oi four weeks of such treatment If 
the dose in such cases is reduced to 8 to 10 gm per day, the distress usually 
IS obviated Administration by mouth of such dietary supplements as yeast 
tablets and preparations of liver extract has appeared to ameliorate the 
gastrointestinal symptoms Patients with defective lenal function, such as 
frequently accompanies advanced renal tuberculosis, excrete the drug slowly 
and hence require restriction of dosage and caieful, individualized manage- 
ment No evidence of renal damage produced by promizole has been ob- 
sen^ed Adverse eftects on the blood rarely are noted exeept when huge 
doses are administered (up to 24 gm per day) In a few cases acquired 
allergic sensitivity to promizole has developed 10 to 20 days after institution 
of treatment and toxic erythema has appeared but promptly has faded fol- 
lowing cessation of the treatment 

We have encountered no toxic manifestations of critical severity in 
observation of more than 85 patients treated , approximately 75 per cent of 
these have received prolonged treatment (30 to 300 days) This is in strik- 
ing contrast to the toxic effects observed with other sulfone drugs The 
lack of toxicity appears to be due, at least in part, to the fact that the drug 
is conjugated m the human body, forming a soluble compound which is 
readily excreted Concentrations of the drug m the blood are usually 
rather low (1 to 3 mg per 100 c c ) In a few instances, higher concentra- 
tions (5 to 12 mg per 100 c c ) have been achieved as a result either 
of excessive dosage or of defective renal function In such cases consider- 
able malaise developed which might be attributed to the drug 

It has been reported previously that promizole produces consistently 
a diffuse parenchymatous hyperplasia of the thyroid glands of guinea pigs 
and rats This goitrogenic effect appears to be similar to that of derivatives 
of thiourea, sulfocyanates, and some other goitrogenic agents This effect 
IS reversible on discontinuation of administration of the drug These facts 
were available to us from the beginning of our clinical observations and 
hence particular effort has been made to determine if any goitrogenic effect 
would be exerted on patients who received promizole Palpation of the 
thyroid gland, determination of the basal metabolic rate and determination 
of values for blood cholesterol have shown no ph} siologic derangement fol- 
lowing prolonged administration of tins compound 
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111 the case mentioned in a previous paragraph, in which the patient 
received 24 gm of promizole daily for 16 days for treatment of miliary 
tuberculosis, no hyperplastic changes were found m the thyroid gland at 
necropsy On the basis of observations of animals, it would appear that 
the amount of promizole which this patient received should have been ade- 
quate to produce definite hyperplasia of the thyroid gland in susceptible 
animals 


The Need for Careful Research in Tuberculosis 

Clinical studies designed to appraise the therapeutic value of substances 
for treatment of tuberculosis should be carried out with the same controlled 
scientific methods which are universally demanded in laboratory studies In 
no disease is this more difficult than m tuberculosis and especially in pul- 
monary tuberculosis Some criteria for such studies have been outlined 
and it IS hoped that a number of institutions may succeed in carrying out 
observations on treated patients with constant reference to a comparable 
control group of patients who do not receive chemotherapy 

Progress m research on tuberculosis has been unavoidably slow and will 
continue at a slower pace than in the case of acute diseases This appears 
inevitable in a disease such as tuberculosis of man, which shows a pronounced 
tendency to spontaneous healing but which may he latent for many years 
Tuberculosis of guinea pigs and of man are different diseases, even though 
the etiologic agent is the same, and results appear to demonstrate that clinical 
predictions cannot be based safely on results obtained with experimental 
animals This is due in part to the mechanical handicaps against healing 
produced by the destructive effects of chronic tuberculosis as it frequently 
affects tissues and especially the lungs of human beings Mechanical cor- 
rection by methods of collapse therapy is not likely to be entirely supplanted 
m such cases and if an effective chemotherapeutic agent eventually should be 
developed, its role is likely to be that of an adjuvant to conventional methods 
of treatment 

The urgent need for more rapid methods of forecasting the chemo- 
therapeutic potentialities of new compounds made for use against the tubercle 
bacillus IS obvious The in vitro approach appears logical but as yet no 
investigator has described such a method which correlates with ^results in 
VIVO Serious lack of correlation has been shown in the case of 2,4 -dicliloro- 
benzophenone It should also be recalled that many gold compounds are 

effective in vitro but not in vivo In some instances the validity of stu les 
made in vitro can be questioned because cultures of rapidly growing strains 
of avirulent acid-fast bacilli have been employed and their genetic relations up 
to bacilli of tuberculosis is uncertain Youmans recently has demonstrated 
that avirulent and virulent strains of acid-fast bacilli may behave quite dif- 
ferently toward cliemotherapeutic substances in vitro His results suggest 
that in future efforts to develop in vitro tests, strains of at least standard 
virulence should be employed The significance of reports of work m which 
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cultural methods are employed can be judged only rvhcn extensive parallel 
studies have been earned out with experimentally infected animals 


Summary and Comment 

Several diugs of the sulfone series have demonstrated a striking ability 
to airest tubeiculosis experimentally induced in guinea pigs ihe tubercle 
bacillus must be added to the long list of oiganisms amenable, at least to 
.some extent, to the chemotherapeutic appioach T.hree substances, proniin, 
diasone and promizole, have been subjected to clinical trials rvith mildly 
encouraging, but not conclusive results Promizole has the distinct ad- 
vantage of low toxicity for man but its clinical efficacy has not been ade- ' 
quately demonstrated at this time 

It now appears certain that none of the drugs available for chemotherapy 
of tuberculosis has any clinical therapeutic effect comparable to the prompt 
and striking results commonly observed when sulfonamide drugs and penicil- 
lin are utilized in treatment of acute diseases It is not known whether the 
fact that results with tuberculosis are less sti iking is due (1) to peculiarities 
of the tubercle bacillus, (2) to the unusual tissue responses in tuberculosis, 
or (3) more probably to the limited chemotherapeutic properties of drugs 
studied thus far 

Appraisal of chemotherapy in clinical tuberculosis must await the per- 
formance of adequately controlled clinical studies or the development of a 
remedy so powerful that lesults are immediately obvious If a chemo- 
therapeutic agent of practical application becomes available, its existence 
should be announced to the medical profession through proper professional 
channels In the meantime, physicians should advise their patients to accept 
conventional forms of treatment, especially sanatorium care and collapse 
therapy, the value of which has been w'ell established 
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BRONCHOSPIROMETRY 


By Max Pinner, M D , F A C P , George C Leiner, M D , and William 
A Zavod, M D , Captain, U S A M C , New Yojk 

By spirometnc examinations the total functions of both lungs can be 
studied Bronchospirometry is a relatively recent method by which the func- 
tions and volumina of each lung are determined sepaiately at the same time 
Jacobaeus, Bjorkman and Frenckner were the first to publish such studies 
m 1932 They used a double-channelled metal bronchoscope A number of 
studies were done with this method by Bjorkman', Frencknei and Bjork- 
man®, Jacobaeus®’®, Bezangon, Biaun, Soulas and Cachin’, Biighton and 
Barach ®, and Jacobaeus and Bruce “ 

In 1939 Gebauer ^ leported a soft-rubber bronchial catheter, constiucted 
for use in bronchospirometry Before that publication we had alieady 
started to do bronchospirometnc studies with a similar catheter which had 
been devised independently by Zavod ~~ The introduction of this instrument 
IS less disagreeable to the patient than the metal bronchoscope, hence the 
respiratory mechanism is less disturbed and the results, therefore, are more 
closely comparable to those obtained by spirometry 

Results of studies with the soft-rubbei catheter have been leported by 
Gebauer’’, Leiner, Pinnei and Zavod Vaccarezza, Lanari, Bence and 
Labourt ^®’ ’® , Pinner, Leiner and Zavod’®, "Whitehead, O’Biien and 
Tuttle®®, Wright and Woodruff®’, Steele”, and Leach’® 

The catheter and the technic of its introduction have been described in 
detail by Zavod ®® Complete local anesthesia and sedation are essential 
When the catheter is in place, the proximal openings of the two channels 
are connected to two spirometers, such as are described by Cournand, 
Richards and Darling® The ventilation of each lung is then recorded 
separately and simultaneously 

Figure 1 IS a tomogram showing the catheter in correct position, as it is 
also seen by fluoroscopy A flexible steel plate in the tip of the cathetei and 
the capillary air leads are radio-opaque 

On the following pages we wish to present a summary of the mam re- 
sults of bronchospirometnc studies which were pursued at Montefiore Hos- 
pital during the last five and a half years 

Indications and Contraindications eor Bronchospirometry 

Pulmonary function tests may be compared, to renal function tests In 
diffuse diseases of both kidneys^ such as the various types of Bright s disease, 
Ave usually are interested only m the total function of both kidneys and use 

* Received for publication Tune 5 , 1944 . c r-r ^ 

From the DiMsion of Pulmonary Diseases, Montefiore Hospital for Chronic Diseases, 
New York 
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tests by which the total renal function is revealed Conespondmgly we 
examine the total functions of both lungs by spirometnc tests in diffuse 
bilateral pulmonary disease, such as emphysema and pneumonocomosis 
However in a unilateral or predominantly unilateial renal disease (for in- 
stance renal tumor), the functions of each kidney aie studied separately 
In our opinion, the same should be done in unilateral pulmonary disease, 
particularly preceding irreversible operations on one lung (thoracoplasty, 



Fig 1 Tomogram showing the bronchospirometry catheter m correct position The flexible 
steel plate in the tip of the catheter as well as the capillary air leads can be seen 

lobectomy, pneumonectomy) if there is any doubt about the efficient function 
of the other lung Clinical and roentgenological examinations frequently do 
not reveal the functional status of one lung 

Besides this practical application, bronchospirometry permits us to study 
various physiopathological problems of respuation, especially those con- 
cerned with the compensatory mechanisms which are called forth in one lung 
by disease or operative procedures (collapse measures, lobectomy) 

Contraindications to bronchospirometry are tuberculous ulcerations of 
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the larynx and, to a lesser extent, of trachea or bronchi In addition to that, 
patients who have high fever, who have had a recent hemoptysis, or who are ■ 
otherwise very ill should not be subjected to intubation In patients with 
large amounts of viscous sputum it is often impossible to obtain satisfactory 
records because of obstruction of the channels 

We have attempted bronchospirometry about 380 times and have ob- 
tained 270 satisfactory records In no patient have we had a serious ac- 
cident One female who had a vital capacity of 770 cc (24 per cent of 
normal) became very dyspneic during induction of the tube, we would, there- 
fore, advise against bronchospirometric studies on patients with severely 
depressed vital capacity We saw several slight reactions due to cocaine 

One female patient was so excited that she hyperventilated and got a 
tetanic attack, trismus developed, the patient pinched the tube with her 
teeth and nearly choked herself, the tube was removed and the patient re- 
covered immediately Another female patient had a severe bronchospastic 
attack after the examination was over, she was relieved by adrenalin In 
three patients fever and nonspecific pulmonary infiltrations appeared on the 
day following bronchospirometry These infiltrations cleared within a short 
time and no permanent damage ensued No spread of the tuberculous proc- 
ess was seen in any case Many of our patients had two or three broncho- 
spirometric examinations without any untoward effect 

Results of Bronchospirometry 

The data which we determine by bronchospirometry foi each lung are 

( 1 ) Oxygen intake per minute , 

(2) Minute volume of respiration, 

(3) Respiratory rate , 

(4) Tidal air, 

(5) Ventilation equivalent for oxygen (that is the amount of air in 
liters which a lung ventilates while 100 c c of oxygen are absorbed) , 

(6) Vital capacity , 

(7) Reserve air, 

(8) Complementary an 

Compared with normal respiration, the respiration through the bronclio- 
spirometry tube is modified The changes are similar to those which are 
found in the breathing in stenosis Statistical analyses of such data will be 
published elsewhere Jiere we wish to present only those data which are 
pertinent for the understanding of our results 

The disturbance in ventilation and respiration caused by the introduction 
of the bronchial catheter is sufficiently marked to vitiate, witliin certain 
limits, the values found by bronchospirometry for pulmonary volumina, oxy- 
gen intake and minute volume All absolute values must, therefore, be de- 
termined spirometncally The bronchospirometric data provide the much 
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needed snformation of how the various factois arc ehstnbuted between tight 
and left lung 

COMVAMSOU or SrmoMCTMC and BaoNCHOspmoMUTMC Findings 
Where the Latter Give Additional Ineormaiion 

All patients in whom bronchospirometnc studies were done had also 
spirometric examinations In a certain number of cases onl> broncho- 
spirometry revealed abnormal functions of one lung whereas the spirometric 
findings were normal or nearly normal We will present a few cases out of 

this group 

87 M W , a 29 year old male, liad a pneuniothoi a\ on his right side w ith 40 per 
cent collapse The vital capacity on spirometn was 2,650 c c Tvlaxiinum 
capacity divided bv minute volume was 113, a finding which is consistent r t 
normal respiratory reserve On bronchospirometry it was found that the oxj gen 
intake of the right lung was only about one third of the total oMgen intake In spite 
of a normal respiratory reserve, the right lung contributed only about 30 per cent 
(.instead of 54 per cent under normal conditions) to the total o\>gcn intake 

149 A O , a 31 year old female, showed a diffuse infiltiative lesion between the 
apex and the second anterior nb on the left and minimal infiltrations in the i ight apex 
The vital capacity was 3,600 c c , or practically normal , the ventilation equivalent, as 
found by spirometry was 3 4 1 Bronchospirometry revealed that the right lung had 
a vital capacity of 2,150 c c , the left lung of 1,390 c c The ventilation equivalent of 
the right lung w'as 3 51, the ventilation equivalent of the left lung w as 4 3 1 Broncho- 
spirometry thus revealed definite functional damage to the left lung, w'hei eas the find- 
ings on spirometry were practically normal 


The ventilation equivalent is one important index of respiiatory effi- 
ciency It IS often found that a normal value obscuies the fact that the 
ventilation equivalent of one lung is much increased, indicating impaired 
function in terms of a disturbed relation between ventilation and available 
pulmonary circulation Table 1 (Pinner and Marguhs^'’) shows examples 


Tablu 1 


Comparison of Ventilation Equivalent as Determined by Spirometry 
and by Bronchospirometry 


Patient Number 

Spirometry 

Bron ch ospirom ef ry 

Left Lung 

Right Lung 

62 

2 9 

46 

2 1 

50 

24 

1 2 

47 

151 

3 1 

1 5 1 

1 8 

69 

2S 

\ 57 

1 7 

51 

26 

6 3 

22 

171 

29 

1 8 

63 

49 

2 7 

63 

23 

56 

2 2 

7 4 

26 

74 

28 

2 1 

8 2 

46 

2 2 

10 3 

2 3 

69 

1 9 

16 4 

2 2 
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of the Striking disci epancy that may exist between the ventilation equivalent, 
as detei mined spirometrically for total function and that of single lungs, as 
estimated bronchospirometncally A high ventilation equivalent signifies 
that oxygen resorption is more damaged than ventilation, in such cases the 
vital capacity may be close to normal, whereas the respiratory function is 
severely damaged, emphasizing again that vital capacity determination per 
se IS not a measure of respiratory function 

Discrepancies' BETWEEN Roentgenologic and Bronchospirometric 

Findings 

The functions of a lung may be much better or much worse than one 
might expect from clinical and roentgen-ray findings Jacobaeus, Frenckner 
and Bjorkman pointed out m their first paper that “there is a certain lack 
of conformit} between the lesults of roentgen examination and those ob- 
tained by the bronchospirometric test ” 

A few' cases are presented in which certain bronchospirometric findings 
were not suspected by i oentgenological and clinical observations 



Fig 2 


Chest roentgenogram of patient 72, B lil 
total Oxygen intake 43 , tidal air 


Findings for left lung in per cent of 
51, Mtal capacity 54 



BRON CHOSHROMRTRY 


709 


V B ^^as a 35 ^eal old male Rocntgen-la^ cxaimnation (figuie 2) 
showed in the right hmg model ate tihrosis m the midronc and slight fibrosis of the 
upper half the left lung iias clear In spite of the pathological changes in the light 
lune the percentage distribution of the puhnonaii volumma and the ox>gcn intake 
are about normal The history reiealed that the patient had had a pleurisy on the 
left seven jeais prior to these studies As has been shown by Pinner, Leiiier and 
Za^od,’^’’ pleurisN is often the cause of considerable functional damage of a lung 
The light lung heie compensated for the damaged left lung 



Fig 3 Chest roentgenogram of patient 150, M Y Findings for right lung in per cent of 
total Oxgen intake 58, tidal air 49, vital capacity 51 

150 MY was a 22 year old female In spite of mottled infiltrations on the right 
from apex to the fourth anterior nb and multiple small cavities (figure 3) there seemed 
to be no functional damage of the right lung, the distribution of the functions 
between right and left lung was approximately the same as we would expect if both 
lungs weie normal This shows that parenchymal lesions frequently do not demon- 
strably impair pulmonary functions 

264 R T was a 23 year old male The figures (figures 4a and b) given were 
found before and after induction of pneumothorax In spite of a reduction of the 
vital capacity we notice an increase of the oxygen intake on the collapsed side This 
might have been caused by reduction of dead space and more efficient utilization of 
the functioning portions of the lung This question has been previously discussed 
(Lemer, Pinner and Zavod 
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Lungs with Very Poor Functions, Lungs with Strictly 
Parlnchyi^ial Lesions, Reenpandeu Lungs 

Theoretically, accoicUng to Bjoikman,^ the left lung contiibutes 46 to 47 
per cent of the total oxygen intake In ordei to find out what the causes of 
particularly seveie functional damage were we selected patients in whom the 
oxygen intake of one lung was only 25 pei cent or less of the total oxygen 
intake It was found tliat each of these patients had pleuial involvement 
pneumothorax followed by fibrothorax, pleural obliteration, pleuritis This 
was often only revealed latei when attempts at inducing a pneumothoiax 
were unsuccessful because of pleural obliteiation Thiee patients in this 
series had had phrenicectomy A paralyzed diaphiagni apparently con- 
tributes considerably to impairment of function (Jacobaeus , Cournand 
and Richards In contrast, many lungs with active parenchymal lesions 
without pleural involvement show relatively little functional damage even 
if the paienchymal lesions are extensive It is of great practical impoAance 
that pleural involvement which cannot always be diagnosed by roentgenologic 
examination may lead to moie severe functional damage than do much more 
obvious parenchymal lesions 

ErrncT or Collapse Therapy on Pulmonary Function 

Pneumothoiax We studied 18 patients before and seveial months after 
the induction of unilateral pneumothorax The average functional changes 
111 the collapsed and contralateral lungs were as follows In the collapsed lung 
there was an average decrease of 35 per cent of oxygen intake, the minute 
volume decreased nearly 20 per cent (note that oxygen intake drops rela- 
tively more than minute volume') , the vital capacity was reduced by 45 per 
cent, the reserve &ii by 63 per cent, the complementary air by 45 per cent, the 
tidal an by 17 per cent, the rentilation equivalent rose by 27 per cent from 
2 9 1 to 3 7 1 

In the contralateral lung, the oxygen intake rose 30 per cent, the minute 
volume 16 per cent, the vital capacity, reserve an and complementary air 
dropped less than 10 per cent The tidal air rose by 20 per cent and the 
ventilation equivalent decreased by 26 pei cent from 4 2 1 to 3 1 1 

On either side, the tidal air presented a largei part of the vital capacity in 
the presence of a pneumothorax than before induction of the pneumothorax, 
, indicating a diminished ventilatory reserve 

In analyzing these average values it must be stressed that a considerable 
scattering of figures exists, as one might well expect in a group of patients 
who were not homogeneous as to duration and extent of pneumothorax, 
amount of involvement m the collapsed and m the contralateral lung and as 
to the presence of adhesions, mobility of mediastinum, etc However, the 
average values quoted are indicative of the general trends 
The important deductions to be made are as follows 
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(1) Collapse (by pneumothorax) reduces the oxygen intake of the 
collapsed lung, this reduction is caused partly by a decreased minute volume' 
and partly by a less efficient use of the ventilated air, as indicated by an in- 
crease 111 ventilation equivalent 

(2) The reduction in oxygen intake is compensated foi by an increased 
intake of oxygen through the contralateral lung 

(3) This increase is achieved by some increase in the, minute volume, 
but the increase in minute volume (a measure of ventilatory work) is con- 
sideiably smaller than the inciease in oxygen intake (the average being 16 
per cent as against 30 per cent) A better utilization of the ventilated air, 
as indicated by a drop of the ventilation equivalent, is a second factor in 
compensation 

(4) In a large proportion of cases of unilateral pneumothorax, the con- 
tialateral efifect of collapse is manifested by the reduction in the vital ca- 
pacity and Its subdivisions of the contralateral lung 

The reduction of function in the collapsed lung is compensated foi not 
simply by a commensurate increase of the ventilatory work of the contra- 
lateral lung but, to an important degree, the compensation is achieved through 
a cardiovascular factor This observation provides a sound physiological 
basis for the clinical experience that “the burden on the contralateral lung" 

IS not as serious as it was assumed to be in the eaily phase of pneumothorax 
work 

According to animal experiments and clinical observations, in the presence 
of a normal contralateral lung, a normal cardiovascular system and a fixed 
mediastinum, ventilation remains competent at least under basal conditions, 
following the removal of one lung From this it follows that, if a patient 
with unilateral pneumothorax is dyspneic at rest, the cause is not likely to be 
found solely in the degree of pneumothorax collapse It has to be looked for 
in the contralateral lung (pleural obliteration, emphysema or othei patho- 
logical pulmonary conditions) oi m the cardiovascular system, provided a 
mobile mediastinum, causing too much contralateral collapse, can be excluded 
Ipsolateral or contralateral bronchial stenosis must be luled out as well 

A large number of lungs which were “reexpanded” following pneumo- 
thorax treatment were studied Many of these showed severely impaired 
function There are essentially two causes for this condition (1) incom- 
plete reexpansion of the lung with contraction of the hemithorax, shift of 
the mediastinal structures to the pneumothorax side and emphysema of the 
contralateral lung (i e , different degrees of fibrothorax) , and (2) pleural 
obliteration with the adverse functional effects, mentioned before The 
first condition is clinically and i oeiitgenologically obvious, the second is not 
and is, therefore, deceiving 

Thoracoplasty We have studied 26 patients by bronchospirometry be- 
fore and several months following the completed operation The total pul- 
monary function, as determined by spirometry, was as follows With very 
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few exceptions the ox}gcn intake did not show any significant change The 
minute volume, again with few exceptions, did not change inateiially The 
vital capacity and its subdivisions were markedly decreased m piactically 
all cases The ventilatory reserve, as indicated by the maximum breathing 
capacity, was decreased by more than 10 per cent m half the patients 

The average decrease of oxygen intake m the collapsed lung of 18 thoraco- 
plasty patients was 20 c c The maximum decrease of oxygen intake ivas 
100 cc , but 111 seven of these 18 patients the decrease was lessTlian 10 cc 
(m two there was an actual increase) 

Since the average decrease of oxygen intake in the lungs collapsed by 
thoracoplasty is quite small, the compensatory mechanism is less obvious 
than in pneumothorax Howevei, the study' of individual cases indicates 
that the principal mechanisms are the same as in pneumothoi ax 

In comparing the two collapse procedures, it is probably significant that 
in lungs collapsed by pneumothorax, the aveiage of the ventilation equivalent 
rose from 2 9 1 to 3 7 1 whereas m lungs collapsed by thoracoplasty, it did not 
show any significant change (4 1 1 befoie, 4 0 1 after) In the lattei group 
of patients, the ventilation equivalent decreased veiy markedly in a few 
patients (i e , from 10 3 1 to 19 1, from 54 1 to 3 1 1), indicating that 
thoiacoplasty may bring about a particularly successful selective collapse of 
functionally severely impaired portions Much larger series of patients must 
be studied in order to decide whether the apparent functional superiority of 
thoracoplasty over pneumothorax is real or simulated by random sampling 

Inyluence or DirmsENT Postures on Pulmonary Function 

Jacobaeus did repeated bronchospirometi ic studies on normals when 
they were lying on their back and on eithei side He found that the ven- 
tilation and the oxygen consumption were highei on the side on which the 
subject was lying Gebauer saw no change of the function of the right 
side and a slight decrease of the tidal air of the left side when a patient was 
turned on Ins left side Vaccarezza, Lanan, Bence and Labourt claim 
that the lung on the side on which the patient is lying has a higher oxygen 
intake, minute volume, vital capacity and complementary air than the other 
lung Only the reserve air increased in the latter 

In table 2 vital capacities for each lung in six patients are given, measuied 
in different postures of these patients The distribution of the vital capacity 
between both lungs did not change consistently nor significantly when the 
patients changed their position from lying on the back to lying on eithei side 
We do not have enough studies of the other respiratory data to be able to 
sa} whether or not they are influenced by change of posture It is usually 
not possible to leave the bronchospirometry tube in place long enough to get 
good records in each position 
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Table II 

Bronchospironietnc Determmattons of Vital Capacity m Different Positions 


Patient Number 

Position 

Vital Capacity c c 

Right 

Left 

54 

Lying on back 

830 

1040 


Lying on right 

870 

1120 


Lying on left 

750 

1160 

55 

Lying on back 

1490 

890 


Lving on right 

1430 

890 


Lying on left 

1570 

770 

56 

Lying on back 

1680 

430 


Lying on right 

1820 

410 ' 


Lying on left 

1780 

460 

62 

Lying on back 

1180 

290 


Lying on right 

1180 

290 


Lying on left 

1240 

330 

284 

Lying on back 

1510 

1410 


Lying on right 

1390 

1280 


Lying on left 

1450 

1490 

105 

Lying on back 

810 

1530 


Lying on right 

770 

1470 


Influence or Weight and Strapping on Pulmonary Function 

It IS commonly believed that the motion of one lung can be reduced when 
heavy weights are placed upon the respective side of the chest or when one 
hemithorax is strapped by several layers of adhesive tape It seemed to be 
of interest to see what functional changes occur in lungs under such con- 

ditions lit 

In patients in whom the routine bronchospironietnc studies iiad been 

done sandbags weiglnng six to 20 pounds were put on one side of the chest 
The results of such studies on seven patients are presented m fable 3 
Model ate changes in oxygen consumption should not be talcen into account, 
since records of only brief duration could be taken, a fact which makes an 
exact calculation of the oxygen consumption impossible However, it is 
obvious that the oxygen consumption practically never decreases in t e 
weighted side Minute volume and tidal air increase more often than no 
The vital capacity lemains unchanged Without any doubt, putting a 
weight on one side of the chest does not achieve a shifting of the venti atory 
nor of the respii atory work fiom one lung to the othei If tie excursions 
of the chest wall are diminished by the weight, the diaphragm increases its 
excursions A/'eiitilation (minute volume, tidal air) increases on eithei side, 
owing to the increased work the chest has to do in order to lift the weig it 
In a recent paper, Leach ” reports that he saw decrease of oxygen ab- 
sorption 111 lungs which were compressed by sandbags The observation 
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that sandbags on one hennthoiax do not deciease ventilation on that side 
should not necessarily be inteipieted as meaning that such procedures are 
therapeuticall} without value, since they may well help to enforce mgre 
complete lest of the patient as a w'hole 

In tw'o experiments (174, 284) sandbags (w^eighing 20 pounds and 16 
pounds respectively) w'ere put on the abdomen This had no efifect on 
oxygen intake, minute volume and vital capacity of either lung 

In thiee patients one hemithorax wms strapped firmly with adhesive tape 
after routine bronchospirometnc recoids had been taken (table 4) In one 


Table IV 


Effect of Strapping of One Heniithorav on the Ventilatory and 
Re=;piratorv Funetion of Each Lung 


Pa 

tient 

Num 

ber 

Side 

Strapped 

Right Liing 

Res 

pira 

tions 

per 

min 

I eft Lung ' 

O in 1 
take 
per 
min 
c c I 

Mm ' 
ute ' 
Vol 1 
ume 
c c 

1 

Tidal 
Air 
c c 

1 

1 

Ven 

tilation 

Cquiv 

alent 

1 

1 

Vital 

Ca 

pacitj 

cc 

Oj in 
take 
per 
mm 
c c 

Mm 
ute 
Vol 
ume 
c c 

Tidal 
Air 
c c 

Ven 

tilation 

nQm\ 

alent 

I 

Vital 

Ca 

paat\ 

cc 

315 

none 

112 

4940 

198 i 

38 

1370 

25 

146 

5210 

209 

3 1 

I860 


left 

.112 

4120 

173 

3 1 

1040 

24 

150 

4940 

206 

2 8 

1370 

326 

none 

80 

4190 

174 

45 

1060 

24 

99 

3970 

165 

34 

1240 


right 

99 

3430 

137 

3 0 

990 

25 

136 

4350 

174 

2 7 

1180 

109 

none 

219 

4890 

408 

1 9 

1720 

12 

94 

4350 

362 

40 

890 


right 

225 N 

1 

1 5440 

362 

2 1 

1800 

15 

103 

4890 

326 

4 1 

950 


case (315) the vital capacity decreased on both sides practically by the same 
percentual amount (right, 24 per cent, left, the strapped side, 27 per cent) 
Only in one case (326) did minute volume and tidal air deciease somewhat 
" on the strapped side and increase on the fiee side From these findings we 
can conclude that stiapping of the chest doesjiot diminish pulmonary motion 

Summary 

By bronchospirometry functions and volumina of each lung are deter- 
mined separately and simultaneously The use of a soft rubbei tube, in- 
stead of the metal bronchoscope, has made the method less uncomfortable for 
the patient and the results more reliable' Bi onchospirometry is indicated 
whenevei an irreveisible operation on one lung is contemplated in order 
to deteimine the functional capacity of the contralateral lung It also 
permits the study of vaiious physiopathological problems 

No serious complication w'as seen in about 270 bronchospirometnc ex- 
aminations The significance of the data obtained by bronchospirometry 
is discussed 

Spirometry may give nearly normal findings in patients in whom broncho- 
spirometry reveals extensive damage of one lung and compensatory changes 
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111 the othei lung Roentgen-ray and clinical findings do not pci mit definite 

conclusions as to pulmonaiy function 

Pleuial involvement often causes scvcie functional dam.igc of the lung, 
\\hereas parenchymal lesions may have lelalnely hltlc effect on pulmonaiy 
function 

During pneumothorax tieatment, the collapsed lung shows the following 
changes decrease of ox} gen intake, minute \ olumc, tidal an , vital capacity, 
reserve an and complementary air, increase of ventilation equivalent 

Compensation is achieved by an incieasc of the oxygen intake in the 
contralateral lung This is done only in pai t by increased ventilation , 
oxygen intake is furthei increased by a bettei utilization of the ventilated 
oxygen, i e , a decrease of the ventilation equivalent 

The contralateral effect of unilateial pneumothoiax is manifested by a 
decrease of the vital capacity, reserve and coniplementaiy air of the con- 
tralateral lung 

Thoracoplasty causes similai functional changes as docs pneumothoiax 
but, on the average, these changes aie less sevcic following thoi acoplasty 
than those during collapse by pneumothorax and, at least in some cases, less 
severe than those in lungs following the abandonment of pneumothorax 

Lungs leexpanded following pneumothoiax treatment frequently show 
extensive functional impairment 

Change in the patient’s posture from the recumbent to the left or tight 
side does not affect the percentage distribution of the vital capacity between 
the left and right lung 

Attempts at “immobilizing” a hemithorax by sandbags weighing up to 
20 pounds and by strapping with adhesive tape do not achieve a reduction of 
the ventilation or respiratory work of the underlying lung 
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DUODENAL ULCER WITH PERFORATION FOLLOWING A 
CUTANEOUS BURN, REPORT OF A CASE- 


By Vincent W Kocii, M D , F A C P , and Wieeiam A Fischer, M D , 
» Janesville, JJ'iscoinin 


Histoncal “Dupuytien, in 1832, 10 yeais befoic Cmlmg’s ailicle appeared, 
called attention to the change in the ‘intestinal canal’ which followed burns^ 
Violent congestion, severe gastioenteiitis, and ‘inoie oi less deep ulceration 
were the conditions he found, depending on the length of time the patient had 
survived the accident Long, in 1840, described two instances of fatal burns in 
which perforation of duodenal ulcers occurred ” f 

The term “Curling’s ulcer,” as Keeley ^ points out, has been adopted largely 
because his was the largest collection of cases yet published, and because his 
original paper described lesions occurring specifically in the duodenum, the site 
of the great majority of reported cases 

Incidence Statistics vary gieatly as to the incidence of duodenal ulcers fol- 
lowing burns There ""are many instances in which men with wide necropsy 
experience have never seen a case In a report of 104 cases of cutaneous burns, 
Bancroft and Rogers ^ found that 28 per cent of the entire series were fatal, yet 
no instance of gastrointestinal ulceration was noted Thirty-four pei cent of 
their cases were undei 10 years of age Harris,® in a senes of 138 fatalities, 
reported one death due to ulceration Levin ^ found this lesion once in 13 yeais 
of autopsies Theie is no recoid of a single case of gastrointestinal ulceiation 
in a series of 171 cases of burns and scalds seen at Peter Bent Brigham Hospital 
in a 24 year period ending in 1937 Following the recent Cocoanut Grove dis- 
aster, 39 patients were sent to Massachusetts Geneial Hospital Autopsies were 
performed on six of these, three being dead on ai rival, and three suiviving from 
40 to 62 hours The gastrointestinal pathologic change was that of congestion 
and petechial hemorrhages in the fundic poition of the stomach and in the duo- 
denum, though no ulceration w^as reported ® In Harkins’ ® exhaustive review 
of the liteiature in 1938, the first in 45 years, he included the following table 
He concludes that the average of 3 8 per cent is probably near the correct figure 
for the incidence of ulcers following burns, but points out that there are many 
factors involved which make the statistics difficult to interpret 

These ulcers are commonest in children, the average age in Curling’s senes 
being 10 8 years In Harkins’ ® collection of 94 necropsied cases since 1823, 
the average in 74 cases w'as 14 6 years, though cases have been reported in in- 
dividuals 70 } ears of age The age of the patient in our case w^as 68 years In 
65 of Harkins’ ® cases, 72 per cent were females 

The ulceration may occur at any time following the bum, though Maes' 
asserts that they are usually considered a late complication McLaughlin ® states 

*Rccei\ed for publication July 7, 1944 

t Quoted from Keele\ ^ 
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Table I 


Percentage of Duodenal and Gaslnc Ulceration Following Burns in 
Necropsied Cases 


Author 

D itc 

1 

Number of 
Dentils Due 
to Burns 

Number of 
Ulcers 

Percentage 
Incidence 
of Ulcer 

Long 

■BMI 

22 

2 

8 2 

Curling 


11 

4 

36 4 

Hewett 


17 

3 

17 7 

Enchsen 

1895 

94 

2 

2 1 

Simmonds 

1898 

50 

2 

4 0 

Gruber (Strassburg) 

1911 

22 

3 

13 6 

Gruber (Munich) 

1913 

19 

9 

00 

Stewart 

1923 

115 

2 

1 1 7 

Ronchese 

1924 

34 

1 

2 3 

Harrib 

1929 

138 

1 

0 7 

Riehl 1 

1930 

152 

S 

3 3 

Harkins 

1937 

4 

1 

25 0 



680 

26 

3 8 


they usually appeal in from two to 17 days following the burn, the average time 
being SIX to 12 days Harkins “ found that, in 31 cases where the ulcer was as- 
sociated with definite peiforation or hemorrhage, death occurred in 12 8 days 
Instances of ulceration occurring as early as 18 hours ^ and as late as 100 days ” 
have been repoi ted 

Etiology. The cause of “Curling’s ulcer” is still awaiting experimental proof 
The theoiies which have been advanced are limited only by the number of ob- 
seiveis Some of those which have leceived the most support are the following 

(1) “Culling suggested that Biunnei’s glands were called upon to perfonn 
the excretoiy functions foi which the buined skin was incapacitated ” (Quoted 
fiom Keeley 

(2) The toxic theory, suppoited by Maes," Robertson and Boyd,''® and 
others, assumes that a toxin is carried to the intestines by the blood Harris ® 
feels that the pancreatic ferments digest and form ulcers in areas of necrosis 
formed by the bum toxins 

(3) McLauglin’s® experimental work of paitially damaging the adrenals of 
21 dogs produced ulceration in the small bowel of 17 of them, but no ulceration 
of the stomach was observed 

(4) The embolic theoiy with the infarcted aiea becoming necrotic and 
falling away is said to have been supported by Bilroth Others, however, have 
called attention to the fact that emboli never occur m the duodenum without 
occuriing also in the stomach, and point out also that the obstructed vessel has 
never been found 

(5) The subsequent development of duodenal ulcers following infection ot 
the burned area has been noted by many Stewart " states that “bacterial in- 
fection and intoxication is undoubtedly the most important direct cause of acute 
eastnc and duodenal ulcei ” He feels that ulcers following burns aie less fre- 
quent than formerly because of asepsis The extensive report of Perry and 
Shaw'= includes 18 cases of duodenal ulcei s collected from the Guy’s Hospital 
lecords and three from othei sources The Guy’s Hospital cases gave a ratio 
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of 18 septic ulcers to 52 from &11 causes and they came to the conclusion that 
duodenal ulceration is associated with septic conditions as fiequently as it is with 
burns They felt that the mechanism of pioduction of the ulceiation was the 
same in both cases 

(6) Recent expeiimental work by Necheles and Olson may thiow some 
light on the pathogenesis of this t}T)e of ulcei In their expeiiments on dogs, 
they found that the volume of gastric secretion following bums was increased 
considerably if intravenous infusions of a saline-glucose solution weie given, 
wdiereas there was no appreciable increase if no fluids were administered 
Feeding befoie the burn resulted in an increase in the volume and the free acid 
of the gastiic secretions They suggest that these findings may have a i elation 
to bums 111 human beings who at the time of the burn aie geneially in the ab- 
sorptive phase of digestion and usually leceive laige amounts of fluids by mouth 
01 by clysis They found also a inaiked inciease in the gastric motility which 
they conclude cannot be due to histamine for it is abolished by small amounts of 
atropine They feel that this points to the presence of compounds of the na- 
tuie of acetylcholine which may be liberated by the burn or that the acetylcholine- 
splitting esterase may be inhibited by tlie burn 

Pathology In 1926, Pack *•* described the histopathology of these lesions 
conclusively Duodenal ulcers following bums, he says, are generally single 
but may be multiple The location varies , some pathologists believe generally in 
the upper transverse duodenum, and others find them in the descending part of 
the duodenum, close to the bile duct The ulcers vary m size from a pinhead 
to a quarter The amount of tissue lost may be great or slight as m some cases 
the lesion is but a mere erosion, whereas m others it is a rapidly sloughing, pei- 
foiative process The shape of the ulcer is irregular and dentate or long and 
narrow, occasionally circular The edges are sharply and cleanly cut, the base 
is clean and grayish, and there may not be much inflammation at the maigin 
It IS frequently funnel-shaped owing to a loss of moie mucous melnbrane than 
muscle tissue The outcome is perforation, hemorrhage, or spontaneous healing 

Cash Rcport 

The patient, a 68 year old white male, presented a history which went back to 
May, 1942, at which time he noticed some swelling of his legs This became pro- 
gressively woise and he entered the hospital November 14, 1942, with a chief com- 
plaint of swelling of his legs and belly He had been troubled wnth dyspnea and 
orthopnea and had had some spells of palpitation Regardless of treatment with 
digitalis, all the above symptoms had progressed There had been no precordial pain 
but he had had occasional attacks of suffocating pain There had been a weight loss of 
30 pounds since May 1942, since which time his appetite had been poor There 
had been occasional white colored stools Further symptoms by systems were non- 
contributory • 

He had had scarlet fever and otitis media Pertinent family history was that his 
father died of cancer of the stomach and a sister died of diabetes 

Physical examination at the time of admission showed a fairly well developed 
white male of about stated age, with evidence of recent weight loss He appeared 
anxious about his condition Pertinent physical findings w'ere fine, moist rales over 
the entire chest on auscultation The apex of the lieart was in the sixth inter- 
space, 10 cm to the left of the midsternal line outside the middavicular line a mitral 
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systolic niunnui was piesent Ihe abdomen was somewhat distended and a fluid wave 
was elicited Ihe livei edge was palpable 3 cm below the right costal margin The 
extiemities were edematous The pulse rate was' 80, lespirations 20, temperature 
978° C , and the blood pressuie 140 mm Hg systolic and 90 mm diastolic An 
impression was made of iheumatic heart disease with caidiac enlargement, mitral 
insufficiency, decompensation, and with a functional capacity of four 

The urine contained a few finely granular casts, but was otherwise negative The 
hemoglobin was 91 pei cent, the red blood cells, 4,570,000, and the white blood cells, 
7,800 A chest film showed some congestion and marked enlargement of the heart 
to the left An electrocardiogram taken on admission showed a rate of 82 per minute 
with an occasional premature contraction Ihe PR inteival was prolonged The 
QRS complex w'as at the uppei limit of normal and W'as sluired There w'as a left 
axis deviation and the ST segment was off the isoelectric line 

Treatment consisted of bed rest, propei digitalization, diuretics, and a salt free 
diet He progressed veiy satisfactorily and was discharged December 2, 1942, w'lth 
orders for one-half cat unit of digitalis per day The electrocardiogram showed no 
appreciable change 

The patient was next seen on July 9, 1943, when he entered the hospital as an 
emergency following a gasoline burn on his left leg Since his previous hospitaliza- 
tion, he had had but little dyspnea but had had some precoidial pain on the right 
There had been no ortliopnea or ankle edema There had been an additional weight 
loss of 10 pounds and some constipation He had noticed a slight swelling in the 
right groin which was diagnosed by his family physician as a hernia and he had been 
wearing a truss There weie no additional complaints 

The patient appeared in much pain Thei e were first and second degi ee burns on 
the tip of the nose and both eais The lungs were clear The heart sounds were 
of good quality with regular rhythm The apex was in the sixth interspace, 10 cm 
from the midsternal line Outside the midclavicular line there was a blowing sys- 
tolic inurmui heard best at the apex There was no ascites oi edema There were 
second and third degree burns over the entiie lower left leg extending down over the 
heel and covering most of the dorsum of the foot Tlie burn extended over the 
popliteal space up to one-third of the upper leg posteriorly The blood pressure was 
138 mm Hg systolic and 80 mm diastolic, temperatuie 98 6° C, respirations 34 per 
minute, and the pulse 116 per minute 

Blood studies on admission showed a red cell count of 4,970,000 and a white cell 
count of 17,400, with a hemoglobin of 103 pei cent, values which w'eie quite constant 
for his hospital stay The urine was negative An electrocardiogram was not taken 
Treatment consisted of immediate application of sulfadiazine ethanolamide to 
the buined areas, repeated at one-half hour intervals In three days, a satisfactory 
eschar was formed He was placed on a soft diet which he took well after the first 
few days Aside from some urinary difficulties which he experienced for a few 
days. It was felt that Ins progress was very satisfactory, and he had no complaints 
except pain at times in the burned leg Due to flexion, it was difficult to keep the 
eschar intact over the popliteal area and uppei leg, so vaseline gauze dressings were 
applied to those areas on the tenth hospital day The patient was allowed up m a 
wheel chair following the eleventh day and on the twentieth hospital day, he was 
allowed to take a tub bath to try to loosen the eschar On the twent 3 ^-third day, wet 
dressings w^ere applied to the leg and saturated regulaily with physiological saline 
in a furthei attempt to loosen the eschar, small pieces of wdnch were removed from 
the edges as they became less adherent 

At 2 00 p m on his twentv -third hospital day, he complained of nausea and there 
was emesis of undigested food It w'as felt that this might be the first sign of too 
much digitalis and it was discontinued 
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At 9 00 p ni of the same day, the patient complained of a sudden, severe pain 
m the epigastrium which radiated to the right scapula and to his back in general 
His skin was cold and beads of perspiration stood out on his forehead The ab- 
domen had a board-hke rigidity, slightly more on the right than on the left There 
was a marked pulsation over the precordium though the heart tones were of pooi 
quality Ihe pulse was weak The blood pressure was 110 mm Hg systolic and 90 
mm diastolic The clinical picture appeared to be that of acute cholecystitis, a 
coronary attack, or a perforated viscus A pearl of amyl nitiite brought no lelief and 
14 gr of inoiphine sulphate with Mso of atropine was administered by hypodermic 
On the tw'enty-fourth hospital day the blood pressure was 40 mm Hg systolic 
and 20 mm diastolic and the pulse could not be felt Ihe abdomen had lost the board- 
hke rigidity but was still firm The temperature was 95 8° C The pain was most 
severe in the right upper quadiant Theie was marked hj perresonance on the right 
extending up to the fifth rib and a flat plate of the abdomen disclosed a large gas 
bubble under the diaphragm The blood pressure was low all dav, the patient con- 
tinuing to be m extreme shock Later in the day, he complained of severe pain in 
the lower abdomen and physical examination revealed a markedly dilated stomach 
During an attempt to insert a Levine tube, the patient ivent into complete collapse and 
died at 7 30 p m on the twenty-fourth hospital day 

Necropsy Report 

Gloss Examinahon External Examimlion The body was that of a 68 year old 
man weighing 100 pounds and 168 cm m height The subcutaneous fat was generallj 
deficient over the limbs and thorax The pupils were equal and measured 5 cm in 
diameter There were complete upper and lower dentures The left leg was covered 
by a thick, tough, grayish eschar extending from below the knee to the level of the 
malleoli 

Internal Examination Thorax The pleural surfaces were smooth and glistening 
The lung tissue was well aerated and noimal grossly and on cut Section 

Heaft The pencaidial surfaces were smooth and glistening and the pericardia! 
sac contained about 20 c c of clear yellow fluid The heart weighed 490 grams The 
right ventricle measured 7 mm in thickness, the left, 15 mm The mitral valve was 
slightly dilated but there was no gross e\idence of any involvement of its leaflets or 
those of the tncuspids The aortic valves were normal except for two small, cal- 
cified nodules, 1 by 2 mm m size at the base of the right anterior cusps The cor- 
onary vessels were patent and only slightly sclerotic 

Abdomen The abdomen was slightly distended and on being opened, some gas 
escaped from the cavity There were about 500 c c of a dark brown, thin, opaque 
fluid in the abdominal cavity The intestinal surfaces were generally dulled and in- 
jected, the latter being most maiked over areas of the small bowel lying m the false 
pelvis There was an area of inflammation and fibrous adhesions lying between the 
anterior, supeiior aspect of the pjlorus, the falciform ligament, and the underside 
of the anterior edge of the left lobe of the liver Pressure on the stomach caused 
brownish, opaque fluid to appear in this region Blunt dissection revealed a punched- 
out round hole, 5 mm m diameter, on the anterior, superior aspect of the duodenum, 
just about at the junction of tire pyloric sphincter and extending through all coats of 
the intestine (figure 1) This ulcer showed no inflammation and little evidence of 
fibrosis and scarring (figure 2) About one-half incli distal, there was another area 
of superficial ulceration with an inflammatory margin about 5 mm in diameter (figure 
2) The mucosa of the stomach along the lesser 'curvature showed multiple pin-pomt 
ulcerations and hemorrhages in the mucosa (figure 3) 
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Intestines The seiobd of the intestines showed patchy aieas ot inflammation 
throughout especially so in those portions of the ileum lying low in the abdomen 
There nas not much gas or fecal material in the intestines There was no evidence 
of mesenteiic thiombosis 

Spleen Ihe spleen vyeighed 120 giaiiis and was grossly congested On cut sur- 
tacc, theie was some evidence of fibiosis ind the cortex bulged slightlv bevond the 
capsule The capsule was not thickened 



Fig 1 Duodenal ulcer, serosal surface 

Kidney The right weighed 110 grains, the left, 115 grams Theie were seveial 
cysts ranging in size from 5 mm to 1% mm in diameter in both kidnevs Theie was 
little evndenc“ of any lobulation and the cortex was not thickened There was good 
differentiation of the markings There was some evudence of arteriosclerotic patches 
ovei vylncli the capsule was adheient The right kidney showed an area of about % 
bv 1 cm wheie the coitex was thinned and had been leplaced by fibrous tissue 

Lii ei The liver was not lenioved It w'as nonnal in size and the edge was sliaip 
but somew'hat softened Ihe cut suiface showed gross evidence of congestion 

Anatomical Diagnosis (1) Acute ulceration of the duodenum with perforation 
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Fig 2 Duodenal ulcer, mucosal surface 

Lnci The Iner was congested The liver cells showed cloudy spelling and 
many contained a fine, gi eenish-yellow pigment The capsule was thickened and 
infiltrated uith Ijmphocytes except superficially wheie there weie a few polvnucleai 
neutrophil es 

Panacas The pancreas was somewhat atiophic and showed postmortem auto- 
l>sis Tlie pancreatic duct contained bile pigment and the wall of the duct was 
infiltrated with inflammatory cell elements The inteistitial tissue was infiltrated with 
nmphocjtes 
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Intcsimcs The seroba was coated with fibiin and contcts'” ’iied polinuclear neutro- 
philes w 

Heal I Tlie myocardium was infiltrated with a few polynucleai''?^!^ neutrophilcb and 
bmiphocytes Some areas showed marked fibrosis and were infiltrated ’ with limpho- 
c>tes and a few' polvnuclear neutropliiles Some of the muscle fibeisdl^ were hyper- 
trophied and othcis w'ere atropliied 
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Fig 3 Congestion and punctate hemorrhages ot gastric mucosa 
Spleen The spleen show'ed evidence of congestion 

Skin The subcutaneous tissue showed neciosis with organizing thrombi in some 
of the larger vessels 

Lung The alveolar walls were thin and the alveolar spaces were large 
Mici oscopic diagnosis (1) Acute peritonitis (2) Chronic myocarditis (3) 
Subacute hepatitis (4) Maiked lenal arteiioscleiosis (Microscopic examination 
by Dr Pessin ) 
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. Summary 

A general discussion of Cm ling’s ulcer has been iiresenled fiom the stand- 
point of the histoiy, the incidence, the pathology, and some of the theories le- 
garding the etiology of this lesion Some of the iccent experimental noik has 
been included A case of Curling’s ulcei is presented which is of particular in- 
terest because of the fact that the bum was not of great extent, because there 
were no premonitor)' symptoms of the developing ulcci , and because of the diag- 
nostic difficulties encountered due to previous cardiac and gall-bladdei disease 
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LONGEVITY WITH METASTATIC CARCINOMA OF 
THE STOMACH 

By Steven O Schwartz, M D , Chicago, Ilhnois 

There is considerable evidence that carcinoma of the stomach may manifest 
Itself as a disease of marked chronicity ^ Subsequent to metastases (especially 
to bones), however, the downward course is accepted to be relatively rapid 
hor this reason operative procedures for the alleviation of the primary lesion aie 
undertaken with reluctance when metastases are demonstrable A case is pre- 

* Received for publication November 22, 1943 
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sented here with metastatic carcinoma demonstrated in the bone marrow three 
yeais before death, to reopen for question the validity of extreme surgical con- 
servatism in the piesence of metastases 

Cash Report 

A 62 year old white male enteied the Cook County Hospital on September 15, 
1939 because of weakness and dizziness (one week), \omiting of blood (one day), 
and a 20 pound weight loss (three-four months) He had been treated for peptic 
ulcer for 19 years, but during the last eight or nine years epigastric pain frequentlj 
associated with melena had been especially marked His father and brother died of 
cancer Notewoithy findings on examination were maiked pallor, model ate emacia- 
tion, slight atiophy of the tongue papillae, a soft, inconstant apical sjstolic murmur, 
and model ate tenderness ovei the epigastrium and descending colon Ihe liver was 
palpable 3 to 4 cm below' the costal maigin 

Blood findings on admission were erythrocytes 1 34 million, hemoglobin 3 5 gm , 
leukocytes 16,000, neutrophiles 66, lymphocytes 24, eosinophiies 2, monocytes 8 Tlie 
red cells show'ed anisocytosis, poikilocytosis, hypochromia and polychroniatophilia 
Ew'ald meal free acid 0°, combined acid 9°, lactic acid negative, blood -1-+ Stools 
(6) persistent occult blood (4- to +- h-f-k) Non-protein nitrogen 71 mg , Kahn 
leaction negative 

Proctoscopy (25 cm ) negative Gastroscopy pylorus and angulus normal, 
except for hypertrophic gastritis seen throughout stomach Roentgen-i ays increased 
hilar markings with calcification of lymph nodes in chest No abnormalities in 
esophagus, stomach, duodenum or colon No evidence of metastases in skull, pelvis, 
or long bones 

Bone marrow aspiration biopsy (sternal) “The marrow is hyperplastic and is 
characterized by a great number of undifferentiated cells These cells aie approxi- 
mately 15-20 micra in diametei and their nuclei occupy fiom 70 to 80 pei cent of the 
cell volume The cytoplasm is deep blue in color, dense, and granular The nuclei 
are lightly stained and contain a loosely woven chromatin network in which fiom 1-3 
nucleoli are seen These cells are frequently found in gioups Plasma cells and 
histiocytes are inci eased in number The erythioid and gianulocytic elements, as well 
as the megakaryocytes appear normal Mitotic figures are not infrequent Opinion 
Invasion of the bone marrow by malignant cells ” 

Treatment consisted of blood transfusions ( 1,000 c c ) and iron in addition to 
a bland diet Improvement was marked and on October 18, 1939 he was discharged 
from the hospital 

When seen in the Out-Patient Clinic on December 6, 1939, he felt well except 
for occasional “gas” and sour eructations At this time his red cell count was 448 
million and his hemoglobin 14 4 gm He was again seen in March 1940, but there- 
after disappeared from observation 

On August 29, 1942, he reentered tlie hospital because of right-sided chest pain, 
weakness, vomiting, and tarry stools (six weeks), 40 pound weight loss (five 
months) , epigastric pain, aggravated by meat and alcohol, and relieved by sodium 
bicarbonate and bland foods (two years) At this time he was pale and emaciated, 
had a red, smooth tongue Breath sounds were deci eased over the low'cr lobe of 
the right lung The ribs (third to the seventh) were soft and very tender on the 
right side, and the seventh was freely movable Theie was tenderness in the epi- 
gastrium 

Laboratory findings of interest at this time were the increased phosphatase (8 65 
and 15 2 units), no Bence-Jones proteinuria, normal non-protein nitrogen, stools 
(3) negative for occult blood The blood findings were erjtlnocytes 3 92 million, 
hemoglobin 114 gm , leukocytes 7,000, neutrophiles 75, lymphoevtes 25 
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The roentgenographic evaniination o£ Ihc chest c<ivil> was non-contnbutory and 
that of the stomach was unsatisfactory because of tlic patient’s inability to cooperate 
Tihe findings m the osseous s>stcm were ‘'cMclcncc of a fractuie of the seventh right 
rib numerous oial areas of deci cased bone dcnsili thioughout the skull pos- 
sibility of multiple mveloma should be considcicd Metastatic malignancy, howcvci, 
IS not ruled out ([uestioiiiible area of dccrc<isccl density in the i ight ischium 

Bone marrow biopsy at this tniic showed "the bone niariow model ately 

cellular There is an occasional group composed of vaiiing numheis of large, 
approMiiiately 20 mu sized cells, haiing round to o\al nuclei which occupj Vi to Vi 
of the cell lolunie These cells liaie a gra>ish-blue granular cytoplasm and multiple 
small vacuoles The nuclear chromatin is rathei fmeH dispeised, and occasionalh 
very distinct nucleoli can be seen Ihe number of nucleoli vai> from 1 to 3 Com- 
ment The cells abo%e described, occurring as the> do in groups and being distinctU 
at>pical and foreign to the marrow, suggest a bone marrow leplacement by metastatic 
neoplasm It is interesting to note that bone inairow obtained lioni the patient 
on October 6, 1939, showed almost identical findings Ihe cells at piesent difter 
from those of the pievious smear in that they aie more laciiolated and appaientlj 
hace few'er mitotic figures than pieviouslj encountered It is diftiailt to conceive that 
a metastatic malignancy should have persisted for tliree years ” 

The course w'as progressu elj downwaid and on September 26, 1942, the patient 

died 

On postmortem examination a malignant ulcer, 5 b> 6 by 0 6 cm , W’lth w'ell 
defined but undermined margins was found ncai the esophago-cardiac junction 
Several penpancreatic and peiiaortic metastatic nodes, measuring up to 3% cm, w'ere 
seen The liver was studded with metastatic nodules The osseous system was dif- 
fusely infiltrated by small to large metastases Both the primary ulcer in the stomach 
and the secondary lesions throughout the body w'Cie found histologicallv to be adeno- 
carcinoma 


Discussion 

The patient originally piesented himself wnth the histoiy of a peptic ulcer of 
19 years’ duration which had manifested itself by pain and bleeding It is im- 
possible to ascertain from the history when the transition from the benign to the 
malignant ulcer had taken place The 20 pound weiglit loss antedating his 
admission by three or foui months is the first clinical clue that significant change 
had taken place It is improbable, how'ever, that this would have been sufficient 
time to establish metastases The hematological findings on this admission 
were compatible with acute bleeding superimposed on chronic bleeding, without 
casting light on the nature of the underlying lesion The absence of fiee acid 
and the presence of blood in the gastric contents, as well as the persistent occult 
blood in the stools, all bespoke a malignancy It is significant that neither gastro- 
scopic nor roentgenographic examination revealed the lesion even though its 
presence at this time was confirmed by the finding of metastases It is also note- 
worthy that on a bland diet and replacement therapy (iron) the blood findings 
became normal within a relatively shoit period of time Though details in the 
interval are unavailable, no radical change had apparently taken place during 
the tw'o and a half year period between his first hospital admission and the i e- 
appearance of prominent symptoms, which, except those secondaiy to extensive 
bone destruction, were similar to the original It is somewhat surpiising that 
the blood should have remained at an adequate level in spite of episodes of bleed- 
ing and so maiked a displacement of the bone marrow, and should have com- 
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pletely lacked the characteustics ordmanly associated with myelophthisic 
anemias 

A featuie of this case, of consideiable clinical inteiest, is the transition from 
a benign to a malignant ulcei, a transition originally revealing itself clinically by 
extensive bleeding At this time the lesion was so small (or so placed) as to be 
undiscoveiable by either loentgen-ray or gastroscopy, and yet had already 
metastasized to bones so extensively as to be cytologically demonstrable Of 
much more impoitance was the benign course for a two and a half year period 
following the demonstiation of bone mairow metastasis This raises the ques- 
tion whether extieme suigical conservatism is justified in the presence of demon- 
strable metastases, when otherwise opeiative intervention might be indicated foi 
the alleviation of symptoms It would appeal, at least from this singular case, 
that primary suigical pioceduies when otheiwise indicated are justified even 
though eaily metastases aie demonstrable 

SUMMAR> AND CONCLUSION 

A case is presented m which metastatic carcinoma was demonstrated in the 
bone marrow three years before death 

It IS suggested that metastases occur earlier m carcinoma than has hitherto 
been believed 

The attitude towaids suigical intervention m the presence of metastases may 
bear leevaluation 
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HEREDITARY HEMORRHAGIC TELANGIECTASIA 
REPORT OF TWO CASES 


By Glenn Q Voyles, M D , and James O Ritchey, M D , F A C P , 

Indianapohs, Indiana 


Hereditary hemorihagic telangiectasia is a rare disease, first recognized by 
Osier and is characterized by the triad of multiple telangiectases , hemorrhage, 
or anemia, and a history of familial occurrence Some 500 cases occurring in 
over 100 families have been described ** 

The characteristic lesions consist of pin-point to pea-sized telangiectases occur- 
ring most commonly in the skin and mucous membranes, but have also been de- 
scribed in almost every organ-system in the body — ^gastrointestinal tract, genito- 
urinary system, respiratory sjstem, and brain These telangiectases represent 
dilatation of the blood vessel walls which consist of a single layer of endothelium 
covered with a much thinned layer of epithelium The lesions commonly make 
their first appearance about the end of the first decade of life m the mucous mem- 
branes and during the third and fourth decades in the skin 


* Received for publication December 6, 1943 
From the Department of Medicine, Indiana University 
Indiana 


Medical Center, Indianapolis, 
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The extieme fiagilit} of the lesions and the time of then appeal ance laigcly 
determine the sj mptomatolog} of the disease As the nasal mucous membrane is 
usually involved first epistaxis occurs with mci casing frequenev from late child- 
hood onuaid In middle life the skin and visccial le<=ions appear and add to the 
blood lo'^s The lesultmg secondary anemia nia\ be vciy severe, but the hemo- 
globin IS seldom belou 50 pet cent The skin lesions occastonail} disappcat aftci 
a period of jcais, but the anemia pcisists As the patient ages, the quantity of 
blood lost mci eases and a hemoirhage from the nose of 1000-1500 cc is not 
uncommon The 6 pci cent moitalitj of the disease is associated with these 
hemorrhages 

The heieditarj factoi in the disease seems to be transmitted as a simple 
dominant by both sexes and may affect both sexes Tcaban ' has traced the 
disease through six generations of one famil} Fitrhugh,® however, has stressed 
the occurrence of atavism m this disease, citing seven instances in the 212 cases 
reported until 1923 In one of these, two and possibly more generations were 
skipped As Mill be indicated later, Case 1 may repieseiit an instance of 
atavism 

Casi Reporis 

Case 1 F L , 51 >ear old white male tanner, was hrst admitted to the medical 
service of the Indiana University Medical Center on March 31, 1941 with the com- 
plaints of weakness, loss of weight, abdominal pain after eating and shortness of 
breath 

The weakness had begun about six >ears previously and bad progressed to the 
point where he was unable to work, or could scarcely carry on any of his usual activ- 
ities During this same period he had lost 25 pounds in weiglit 

Pam in the abdomen had begun three years before, occurring usually after meals, 
and was relieved by belching or soda No hematemesis, melena, jaundice, or acholic 
stools had been noted Progressively increasing dyspnea accompanied bj palpitation 
had developed during the year pi evious to admission 

In the past the patient had suffeied from the usual childhood diseases without 
complications, had influenza during the epidemic of 1918, and had typhoid fever and 
smallpox at the age of 21 

The family history showed his mother had died from cancer of the stomach and 
his father of a hemorrhage from the stomach or lungs Two sisters and two brotheis 
were alive and well 

The review by systems showed no difficulties aside from those listed in tlie present 
illness except some urinary frequency and nocturia foui to five times No associated 
hematuria, pyuria, or dysuria was present 

Physical examination revealed a pale, somewhat asthenic, middle-aged male, 
appearing chronically ill The skin contained numerous telangiectases varying in 
size from 1 to 5 mm These lesions were most abundant over the upper half of the 
face and ears, and the finger tips , but were also present m lesser numbers over the 
back, arms, legs, left great toe, prepuce and glans penis The examination of the 
eyes was negative except for the presence of a similar lesion on the palpebral con- 
junctiva of the right eye Telangiectases were also noted in the mucous membranes 
of the nose, throat and tongue The heart was of normal size, rate and rhythm were 
regular A systolic murmur was present at the apex The blood pressure was 110 
mm Hg systolic and 70 mm diastolic The abdomen was moderately tender in both 
lower quadrants No palpable masses were present The liver was down two fingers’ 
breadth -The extremities were negative except for slight pitting edema about the 
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Laboratoiy investigation revealed a normal urinalysis Hemoglobin was 5 8 gin , 
led blood cells, 3,130,000, white blood cells 3,700 with a normal differential count 
Platelets were 126,000 to 187,000 Arerage red cell diameter was 8 29 micra Icterus 
index was 10 Stools weid 1 + for occult blood on April 8, 1941 and April 17, 1941 
The sternal bone inariow obtained b}"^ aspiration was hvpei plastic r\ith evidence of an 
increase in megaloblasts and was considered to resemble that seen in the pernicious 
anemia group 

Roentgen-ray examinations ot the upper gastrointestinal tract by barium meal 
revealed spasticity of the duodenal bulb No niche was present and there was dis- 
placement of the second portion of the duodenum upward and to the left A barium 
enema siiowed a normal colon A gall-bladder series was negative 

The patient was discharged on April 19, 1941, undiagnosed, and was instructed 
to return to the out-patient clinic in two months The patient failed to return at the 
specified time and was not seen again until Octobei 7, 1942 At that time he stated 
that for SIX months after leaving the hospital he felt fairly \%ell and had been able 
to carr 3 ' on his work but then had become progressively weaker, until at this time 
taking only a few steps completely exhausted him 

The reinamdei of his complaints weie essentialh the same as on his preiious 
admission except that his urinary frequency w’as now' accompanied by some dysuria 

Physical examination levealed little change except a loss of w'eight from 111 to 
105 pounds 

Laboratory examination at this tune showed a normal urinalysis Hemoglobin 
was 6 5 gm , led blood count 3,710,000, white blood count 6,650 wntli a normal dif- 
ferential count Blood volume index w'as 0 84, color index 0 58 and saturation index 
0 69 Platelets were 130,200 Bleeding time was 2% minutes, clotting time 414 
minutes, with normal clot retraction Icterus index w'as 5 Van den Bergh direct 
reaction was negative, indirect less than 0 1 mg per cent bilirubin Stools were 4 + 
for occult blood Gastric analysis by the alcohol-histamine technic revealed ade- 
quate free HCl and was positive for blood in all fractions Serologic reactions were 
negative Phenolsulfonphthalein excretion was 30 per cent in 15 minutes and 21 
per cent in 30 minutes Sternal bone marrow showed a very mild hyperplasia 

This time the nature of the patient’s condition was recognized and upon further 
questioning it was found that the patient had suffered from nose bleeds since the age 
of SIX years, although these had not become frequent until about the age of 12-14 
The telangiectases on Ins face had first appeared at about the age of 40, and tliose on 
his fingers had followed a few years later These lesions were known to bleed 
profusely on very slight tiauina No family history of similar lesions could be ob- 
tained among the patient’s ancestors or among his own children In spite of the fact 
that his father died of hemorrhage, tlie patient did not believe that he suffered from 
a similar condition 

Although It was felt that the blood m the stools could be explained by that ob- 
served in the posterior nasopharynx, a more thorough examination of the gastro- 
intestinal and lespiratory tracts was made Telangiectases were seen in the mucous 
membranes of the nose and nasopharynx, uvula, mouth and tongue Similar lesions 
were observed in the trachea, two in the right main stem bronchus, but none m the 
esophagus or portion of the stomach which could be observed wuth the esophagoscope 
Proctoscopic examination revealed a small, reddened area approximately 5 mm in 
diameter about 4 cm in on the anterior wall which resembled the lesions seen in the 
skin 

A biopsy of one of the finger lesions showed very marked telangiectasia in the 
capillaries of the dermis 

The patient was placed on ferrous sulphate gr 5 three times a dav, and in nine 
day s the maximum reticulocy te response -of 3 4 per cent w'as reached The henio- 
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globin lose to 10 gm and the red blood count to 4,980,000 on October 23, 1942 The 
patient was given one tiansfusion ot 500 cc of blood on October 26, 1942, and on 
discharge the hemoglobin was 12 5 gm 

Case 2 A S , 70 >eai old white laborei, has had six admissions to the Indiana 
Unuersity Medical Center because of se\erc ep;staxis and associated anemia When 
first seen on lilarch 24, 1936 he was having small nose-bleeds eiery three to foui 
davs and seiere nose-bleeds fSOO cc or more) everv five to six months Since 
that time his seieie epistaxis has become more fiequent until he has now' become a 
chronic inialid 

The patient’s histon dates back to 1874 when at the age of three he w'as butted 
In a ram and his nose bioken This was followed by se\eie epistaxis and throughout 
childhood epistaxis was frequent During \oung adulthood he had little difficulu 
and was able to work as a manual laboiei In 1917, at the age of 45, he had in- 
fluenza and following this he igain began to bare epistaxis Also about this time 
he first remembers the presence of numerous telangiectases on his tace w'liich w'ould 
bleed profusel} if cut while shaiing In 1920 he was tieated w-ith radium at the 
Mavo Clinic, and between that time and 1936 he had radium four more tunes and 
cold cautery to the nasal septum numerous tunes In 1934 he contracted syphilis and 
received four months’ treatment of alternate aisenic and bismuth injections Pievious 
to his second admission to the hospital on December 18, 1938, he complained of 
hematuria and profuse hemorrhage horn a ruptuied telangiectasis on his face In 
1940 he had a small hemorrhage from his left eje 

Concerning his family history, he stated that Ins mother had telangiectases and 
that a daughter age 43, had suffered from frequent epistaxes suite childhood and 
liad telangiectases on the face 

Physical examination on his last admission, September 4, 1942, showed a pale, 
undernourished elderU white male Telangiectases were present in the skin of the 
face, scalp, eais chest, back, legs, glans penis, palms of the hands, sides of the fingers 
and toes, being most abundant ovei the face ears, and fingers Similar lesions were 
seen in the mucous membranes of the mouth, palpebral conjunctiva, and nose The 
anterior half of the nasal septum w'as absent and thiee small arteries w'ere once seen in 
the floor of the nose Bilateral cataracts weie piesent and the fundus could not be 
seen, but a note made bv the resident in Ophthalmology m 1939 stated that there was an 
unusual pigment distiibution with a piling up of pigment just superior to the left disk, 
resembling an old hemorrhage Examination of the lung fields w'as negative The 
heart size was within normal limits, rate 68, and rhythm regular A rough systolic 
murmur was present at the apex but not transmitted Blood pressure was 1Q5 mm 
Hg systolic and 60 mm diastolic The abdomen contained no masses or areas of 
tenderness The liver and spleen were not palpable 

Direct laryngoscopy and bronchoscopy revealed a 3 mm telangiectasis on the 
apex of the epiglottis, similar lesions on the left side of the trachea about the level 
of the fourth ring, and a minute spider lesion at the anterior extremity of the canna 
The main stem bronchi and all bronchial orifices contained no lesions Esophago- 
scopy W'as negative Sigmoidoscopy revealed a vascular spider dike arrangement 12 
cm up in the left wall, 0 5 cm above this netw'ork the channel was dilated to a size 
tw'o to three times greater than that of the channels in the netw'ork 

During the seven years the patient has been followed, the hemoglobin has 
ranged from 3 2 to 10 5 gm , but has usually been between 5 5 and 7 5 gm with red 
cell counts betw’een 2 5 and 3 million White blood cell and differential counts have 
been normal Platelet counts w'ere 320,000 to 370,000 Bleeding time was two 
minutes, clotting time fii e minutes and clot retraction complete m 90 minutes 
Urinalyses have shown occasional red blood cells at infrequent intervals Serologic 
reactions have been negative on each admission 

On his first and fifth admissions the nasal septum was cauterized with silver 
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nitrate, but in most instances his epistaxis has been so profuse that it has been im- 
possible to locate the bleeding points The patient has received 40 blood transfusions 
since being followed at the Medical Center, 10 of these being given during his last 
admission During this admission ftom September 4, 1942 to January 25, 1943, he had 
10 major episodes of epistaxis langing in quantity from 100 to 850 cc His hemo- 
globin on this admission was 5 5 gm Following nine transfusions it reached 10 5 
gm on December 3, 1942 The patient was unable to procure more donors and on 
discharge it had again fallen to 5 8 gm Between episodes of severe epistaxis there 
was almost ahvajs a constant oo/ing of blood so that it could aKvavs be seen in the 
posteiior nasophai 3 iix 

Coimnetif As only one biotliei and the eldest son qf the first patient could 
be examined, and the somce of the fathei’s hemorrhage cannot be determined 
we aie unable to decide ivhethei this lepiesents an instance of atavism The 
tw'o membeis of the famil}'' examined showed no telangiectases and the patient 
stated that none of his family suffered fiom frequent epistaxis or skin lesions 
similai to his As the clinical pictuie of the disease is sufficiently clear^ it may 
mean that this is anothei instance of atavism to be added to those already de- 
scribed, or it ma}’^ be that as his children grow' older, one or more of them ma) 
develop evidence of the disease 

Although lesions in the colon similar to those seen in these tw'o cases have 
been desciibed befoie,* the incidence of telangiectases in the remainder of the 
gastiomtestinal tiact is piobablv not as great as a cinsory leview' of the Iiteratine 
would seem to indicate Too many of these reports base their conclusions on 
the finding of occult blood m the stools These conclusions hai dlj' seem justified 
when It IS lemembeied that vaiying amounts of blood may almost always be found 
in the nasophaiynx of these patients and w'ould ceitainly lead to a positive test 
foi occult blood in the stools 

Only three obseiyeis have repoited cases in which the presence of telangiec- 
tases in the stomach has actually been proved Osier m his original commu- 
nication desciibed one case at autopsy, but this man died of carcinoma of the 
stomach which might cast some doubt on the natuie of the telangiectases Bos- 
ton - described tw'O cases, in one of whom the lesions were seen at operation 
performed because of piofuse gastiic hemorihage, and in the other the lesions 
were found at autopsy following lepeated gastric hemorrhages The sister of 
the second case also died of gastiic hemorrhage Both cases had the skin lesions 
and a positive family history' Renshaw reported a case in which eight lesions 
w'ete seen in the mucosa of the antrum, two on the angulans, and four on the 
lessei cuivatuie of the stomach with the gastroscojie In the two cases reported 
here, no telangiectases wei e seen in the esophagus, oi the portion of the stomach 
seen by the esophagoscope Both cases did have sy'mptoms somewhat suggestive 
of peptic ulcer, however, and in case 2 loentgen-ray examination was reported 
as suggestive of duodenal ulcer Whether this lesion w'as associated with telan- 
giectases remains to be pioved 

Fitzhugh * described four cases of hereditaiy hemorrhagic telangiectasia, all 
* of whom had hepatomegaly, splenomegaly, increasing intolerance to blood trans- 
fusions, and all weie of blood type O These conditions w'eie not present in 
our cases, noi have they been noted in many' otlier cases A possible explana- 
tion for this IS advanced by Williams and Snell They' described six cases of 
telangiectasia associated with liver disease, one of which was hereditary, and 
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advanced the theoiy that the hcieditai)' tj'pc of disease is dominant and the 
hepatic recessive 

Although our second patient complained of gioss hematiiiia on one occasion, 
during his numeious hospitahrations he showed only micioscopic hematuiia and 
this raicly This appaientl}' is characteustic of the disease as no cases with 
hematuria have been desciibed in the American literature Hei editary telangiec- 
tasia, hov evei , ]iossibly offers an explanation foi some of the cases of so-called 
“essential hematuria ” Blum ^ desciibed a family in which the mother had severe 
nose bleeds, two of hci children had hematuria, two had nose bleeds, and one was 
nonnal Another of his patients, aged 53, had hematuria twice, then melena 
three times No telangiectases were piesent on the skin, but he stated they had 
been piesent at about the age of 40 and then disappeaied Foggie “ repoited one 
case of hematuria in a patient m whom the skin lesions weie piesent There was 
a history of epistaxis on the mothei’s side of the family and the mother also 
pi obably suffered from hematui la Keller “ i ecorded the case of a child, age 9, 
who had one episode of hematuiia, two of epistaxis,' and anothei of hematuiia 
within a yeai Telangiectases were present on the nasal, oial, and pharyngeal 
mucous membranes, but none on the skin Theie w'as a family histoiy of epis- 
taxis and hematuiia extending back three generations He noted that epistaxis 
and hematuria never occurred at the same time and expi essed the belief that some 
families wall show hematuiia and othei skin lesions, and that hematuiia is the 
most common lesion in childhood and skin lesions the more common in the adult 
Although vaiious forms of tieatment have been advocated, none seems to be 
satisfactorj' Cauterization of the bleeding points and radium packs have been 
advocated to control the epistaxis The application of these treatments m Case 2 
has resulted in necrosis of the septal cartilage and his bleeding continued, espe- 
cially from small arteries coming up through the floor of the nose It has also 
been suggested that if the anemia is adequately controlled the telangiectases will 
1 egress This has not been our experience m these cases, and it has been im- 
possible to maintain an adequate hemoglobin level except by very frequent trans- 
fusions Treatment has, therefore, been symptomatic — using piessure packing 
to control hemorrhage, and ferrous sulphate for the anemia The use of thrombo- 
plastic substances has seemed to reduce the fiequency of hemoiihages, although 
there would seem to be no physiologic basis foi this impiovement 

Summary 

1 Two cases of heieditaiy hemorrhagic telangiectasia have been presented 

2 Both cases have hemoglobin levels lower than those usually described m 
this disease , lesions in the skin, mucous membranes, upper respiratory tree, and 
colon Case 2 had microscopic hematuria on lare occasions 

3 Case 1 may repiesent an additional instance of atavism m this disease but 
further proof is leqmred before this conclusion can be reached 

4 Both cases have proved very lefractory to the recommended forms of 
treatment 


Conclusions 

In cases of lecurrent epistaxis or chronic secondary anemia for which no 
cause can be ascertained, hereditaiy hemorrhagic telangiectasis should be con- 



736 


STLWART II JONES AND GUSfAVUS H KLINCK, JR 


sideied and a search made foi the chaiacteiistic lesions in the nasal, oial and 
phaiyngeal mucous membianes The piesence o£ telangiectases in the skin and, 
a family history of similai lesions oi fiequent epistaxis complete the diagnosis 
Tieatment of this condition at piesent seems to have little effect on the course 
of the disease 
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MENINGITIS CASE REPORT AND THERA- 
PEUTIC EXPERIMENTS 
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Approximately 80 cases of Toinla htstolyhea meningitis have been re- 
ported since 1861, when, according to Freeman,’^ Zenker recorded what was prob- 
ably the first case Less than half of the cases have been recognized before 
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clcdth" It has been nnstciken foi Uibeicnlous meningitis, biam abscess, btain 
tumor, encephalitis, Ijinphocjtic choi lomcningitis, and dementia paralytica To- 
iida htstoh'lica is widely distiibuted in natiiic having been isolated fiom tvasp 
nests, stems ol glasses and plants, bodies of insects, canned butter and milk ’’ ' 
Lesions such as localized doisolumbar abscess,’' pelvic and inguinal abscess,® and 
nasophaiyngeal ulceis" haic been caused by Toiula Jnstolyiica Some®’® are 
inclined to legaid the injury to the body as lesulting from mechanical pressuie 
and a lytic secretion Ncithci endotoxin noi exotoxm has been satisfactorily 
demonstrated The bodj's defenses seem to be tissue immunity and local phago- 
cjtosis by cells of the i eticuloendothehal system In the huinoial system only 
weak agglutinins have been demonstiated '*• ” It is not known why the human 

body is not moie fiequently invaded by this widely disseminated yeast-like organ- 
ism, but no doubt, as in bactci lal infections, disease depends on the virulence of 
the invader as opposed to the resistance of the host Rabinow’itsch is repoited 
by Rappaport and Kaplan ® to have found only eight of 40 strains isolated f i om 
I’anous soul ces in nature to be pathogenic 

Most cases occui in the thud and fouith decades and twice as fiequently m 
males as in females- Tonda htsiolyiica meningitis has been consideied to be 
invariably fatal, although recently Marshall and Teed,’- m a pieliminar)'^ report, 
present a case of appaient cure fiom sulfadiazine Howevei, not enough tune 
has elapsed in this case to be sure, for the disease has been known to last as long 
as five years with spontaneous remissions only to end fatally Gill ’’ reported a 
case of orbital abscess with involvement of the ethmoid sinuses, the antrum and 
the hard palate On one occasion Torulae were cultured from the blood The 
patient recovered and is known to have been well for seven years 

The reporting of our case is felt to be justified since two theiapeutic experi- 
ments w'ere carried out, complete pathologic study made, the therapeutic effect of 
sulfadiazine on expeiimental infection in mice studied and the effect of sulfa- 
diazine and penicillin on the oiganism m vitro observed 

Case Report 

H H , a 50 veai old white nian, was admitted to the Samaritan Hospital Januaiy 
25, 1943 complaining of headache of fi\e days’ duiation It was located in the 
frontal legion and radiated to both ears The pain was stabbing shaip and inter- 
mittent It became progressively worse He had not been feeling well foi the 
previous eight months, tiring easily and suffering from nei vous tension A physician, 
whom he had consulted, told him he was having a “nervous breakdown” and advised 
complete rest However, he continued work as a hairdiesser until shortly before 
admission to the Hospital 

In 1939 a large portion of his stomach was lesected for primary carcinoma and a 
cholecystectomy for biliary calculi was performed at the same time A recent 
checkup at the Lahey Clinic, wheie the operation had been done, failed to show the 
presence of malignant disease During World Wai I he spent two years m a Russian 
prison camp as a Geiman piisoner, but had lived m the United States for the 20 years 
preceding admission 

Special mquiiy and family history were noncontributorv 

Physical examination showed the patient to be a middle-aged apparently healthy 
man, lying comfortably m bed Nutrition and development were good The tem- 
perature on admission was 102 4° F rectally, pulse 96, respirations 20 and blood 
pressure 1 10 mm Hg systolic and 60 mm Hg diastolic The positive findings were 
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(1) nuiked stiffne&s of the neck, (2) bilaterally positive Kernig sign, (3) incon- 
stant Babinski and Chaddock reflexes in left foot, (4) slight bluriing of the optic 
disk, (5) hypei active reflexes 

Laboiatoty Data On the day of admission the spinal fluid pressure was normal 
The fluid contained 75 mg of protein per 100 c c and had a reported cell count of 64 
per cu mm, of which 53 per cent were said to be lymphocytes and 47 per cent poly- 
morphonuclears , but Torulae were mistaken for lymphocytes in this count The 
blood contained 9,400 leukocytes pei cu mm of which there weie 85 per cent poly- 
morphonuclears, 10 pci cent lymphocytes, 2 pei cent eosinophiles, 2 per cent basoplnles 
and 1 per cent monocytes Examination of the mine showed no abnormality The 
complement fixation test for syphilis and the agglutination test for the presence of 
typhoid and paratyphoid antibodies made on the blood were negative Roentgeno- 
grams of the chest showed only slight accentuation of the noimal lung mai kings 

Several days after admission yeast-like organisms, at first thought to be con- 
taminants, were cultivated fiom the spinal fluid Two subsequent blood cultures 
and a second spinal fluid culture all yielded a heavy growth of the same organism, 
winch was tentatively identified as T oi ula histolytica as it was non-sporulating, had 
no hyphae, was Gram-positive m young cultures and Gram-negative in older cultures 
Latei It was sliown to be non-pathogenic to guinea pigs after two montlis and patho- 
genic to mice in 12 days A sub-culture submitted to the National Institute of Health 
was identified by Dr C W Kmmons ns "Ciypiococcus Iwiiiims" 

During the course of the illness the blood contained between 5,900 and 9,450 
leukocytes pei cu mm with no significant changes in the differential count The 
blood contained 114 mg of glucose per 100 cc when the patient was fasting This 
determination was made with the thought that the Torulae might possibly act upon the 
glucose in the blood to cause hypoglycemia, although it was realized that under 
ordinary circumstances the organism does not ferment this sugar Two days after 
admission the spinal fluid still showed no pressure changes The fluid was reported 
to contain 38 cells per cu mm, of which 63 pei cent weie polymorphonuclears and 37 
per cent lymphocytes, but here again Torulae and lymphocytes were not differentiated 
The spinal fluid contained 34 mg of glucose and 75 mg of protein per 100 c c The 
sedimentation of erythrocytes (Wintrobe method) was 10 mni in one hour 

Tieatment Two blood transfusions, iodides oially and intravenously, and sulfa- 
diazine (discontinued after four days as leukopenia threatened) caused no appreciable 
improvement Gentian violet intravenously and thymol intramuscularly had been 
suggested for inonilia infection of the lungs,’-* but to our knowledge had never been 
used in torulosis Gomez-Vega showed that gentian violet m 1/100,000 solution 
would inhibit the growth of Torulae in vitio Accordingly 300 mg of gentian Molet 
m 5 per cent solution in distilled watei were given intravenously daily for seven days 
Since Myeis’^ had found evidence of therapeutic activity of thymol in actinomycosis, 
we later used 180 mg of this substance dissolved in 3 c c of olive oil intrainuscularh 
daily for seven days No benefit was noted following the use of either of these 
substances Penicillin was unobtainable in sufficient quantity for adequate therapy 
Neal and Shapiro” found Touila histolytica meningitis refractory to the follow- 
ing treatments autogenous vaccine, colloidal silvei intrathecally, Fowler s solution 
orally, iodides orally and intrathecally and serum intrathecally, from rabbits which 
had received intravenous injections of Torulae These authors found slight to no in- 
hibition of growth in vitro in the presence of sodium iodide 1/SOO, sodium salicylate 
1/500, colloidal silver 1/600,' magnesium sulphate 1/500, rochelle salts 1/500, tricresol 
1/1000 and quinine in saturated solution A 1/10,000 solution of acnflavin caused 
well marked inhibition of growth and 1/5000 complete inhibition Warvi and 
Rawson suggested using acnflavin intrathecally in 1/10,000 solution This was not 
done in our case since the infection was not confined to the meninges, but was 
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Fir 1 Ltptomcninges of upper cervical spinal cord showing inflammatory reaction 
Lvmphocytes, epithelioid cells, vacuolated giant cells and necrosis of e^^udate are seen 


generalized Gentian violet was chosen ratiiei than acnfiav in because of its greater 
affinity for Gram-positive oi ganisms 

Course Headache became moie sev'ere, hearing diminished, vision weakened and 
anorexia loss of weight and weakness developed At the end the patient was con- 
fused and bedridden and died in a convulsion 46 da>s after the onset of headache 



Fig 2 Vacuolated giant cell containing Torulae in leptomeninges 
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Auiop'^y Autopsy was performed si\ hours after death The brain, spinal cord 
and kidneys weie the only organs which showed infection b> Torula Incidental 
findings included a diaphragmatic henna on the left side and calcified mesenteric 
lymph nodes, as well as exidence of ancient, partial gastrectomy, gastrojejunostomy 
and cholecystectomy 

Cential Neiious System The duia mater was not tense and was of normal 
thickness No increase in the amount of subdural fluid was noted The lepto- 
nieninges coyering the vertex, lateial, antenoi and posterior aspects of the biain, 
were of normal thickness but theie ivas a slightly increased amount of clear sub- 
arachnoid fluid The blood vessels were slightly congested The leptomeninges ot 



Fig 3 Kidney shoyving multiple, miliary abscesses and intense congestion 

the under surface of the biain, paiticularly in the region of the optic chiasm, the 
anterior surface of the pons, the entire medulla and the under surface of the cere- 
bellum, yvere slightly thickened and opaque due to the piesence of a grayish evudate, 
yyhich appeared to be located chiefly beloyyf the membranes In places, however, some 
jelly-like, giayish-yelloyy material yvas found on the surface The cranial nenes 
and the portion of spinal cord visible through the foramen magnum were surrounded 
by similar exudate A pressure cone yvas not present The brain, yvliich yvas sym- 
metrical, yveighed 1510 gm After hardening in formaldehyde solution further ex- 
amination shoyved very slight dilatation of the lateral ventricles The choroid 
plexuses w'ere opaque and matted, yvhile the lining of the ventricles yvas rough in 
places A segment of the loyver thoracic and lumbar portions of the spinal cord yvas 
negative on inspection Histologic examination revealed the leptomemnges of basal 
portions of the brain and of all portions of the spinal cord to be greatly thickened as 
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a result ol an inflamniaton reaction chaiacterired bj the presence of laige numbers 
of cl osel> -placed, elongated cells \Mth oval nuclei resembling epithelioid cells, lym- 
phoc\tes and large numbers of giant cells (figure 1) In some places there was ex- 
tensne necrosis of the inflanimatoiv exudate Large numbers of Torulae were found 
outside of and within giant cells (figure 2) The cranial nerves, the large nenes ot 
the spinal cord and the meninges of the spinal cord supported similar inflammatory 
exudate The reaction in the meninges was found to accompany branches of the 
meningeal vessels which entered the brain Tlie ependyma and choroid plexuses 
supported large amounts of exudate similar to that described in the meninges but in 
addition many polynioi phonuclear leukocytes were piesent In places the ependvma 
w'as \erj irregular in contour and sometimes broken Beneath some of the breaks 



Fig 4 Lesion in kidney resembling a miliary tubercle Vacuolated giant cells 
containing Torulae are present 


there was proliferation of glial tissue, winch extruded into the ventricle and accounted 
for the roughness described grossly The brain substance and the substance of the 
spinal cord revealed nothing of note, except a few poorly-developed collars of lyra- 
phoc 3 'tes around some of the vessels near the ependjma Preparations of fluid from 
the lateral ventricles showed budding Torulae 

Kidneys The right kidney weighed 230 gm , w'as very large, quite firm and dark 
purple The capsule was easily removed and exposed a somewhat lobulated surface 
broken by the presence of numerous, slightly elevated, round, grayish lesions averag- 
ing 0 2 cm in diameter Similar lesions were found scattered throughout the cortex 
and medulla (figure 3) In places there w'ere grayish streaks in the medullary por- 
tions The pelvis was negative except for a few congested blood vessels The left 
kidney weighed 250 gm and w'as similar to its fellow Hisfologjc examination re- 
vealed numerous focal lesions characterized by the presence of giant cells and epi- 
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thelioid cells The lesions were about the size of miliary tubercles and irregular in 
shape but tended to be elliptical Some of the lesions simulated miliary tubercles in 
that they presented caseous centers sui rounded by palisaded epithelioid cells Periph- 
eral to the palisaded cells were many unoriented epithelioid cells, some monocytes and 
large giant cells (figure 4) Some of the lesions contained large numbers of multi- 
nucleated giant cells but no evidence of necrosis Torulae were found in large num- 
bers within and outside of giant cells and occasionally within spaces lined by endo- 
thelium believed to be lymph vessels (figure 4) 

Cultures at autopsy, taken from tlie vertex and base of the brain, the kidnejs and 
blood, yielded Touila Jnstolytica 


Experiments 


Sodium sulfadiazine was added to a nutrient broth culture medium to give a 
concentration of 1 per cent, 0 1 per cent and 0 01 per cent Three tubes of each 
concentration and three tubes of nutrient broth, each containing 1500 Florey 
units of penicillin, were inoculated with Touila histolytica and incubated aferobi- 
cally at 36° C Growth of the organism was abundant in each of the tubes at 
the end of four days It would appear that neither sodium sulfadiazine nor peni- 
cillin inhibits the growth of Touila histolytica m vitro 

To determine whether or not sulfadiazine has any effect against Torulae in 
vivo, the following experiment was pei formed Twenty mice w'ere injected intra- 
peritoneally with 1 c c of a 1 per cent suspension of T oriila histolytica (approxi- 
mately 100 million organisms) and left untreated Another group of 20 were 
similarly injected, but, in addition, were given 04 c c of a 5 per cent solution of 
sodium sulfadiazine (20 mg ) subcutaneously daily This dose Avas chosen after 
preliminary trials demonstrated that mice could tolerate this amount indefinitely 
Bodanslg^ determined the m 1 d for mice to be 1 5 gm per kilogram of weight 
and Feinstone et al found the mid to be 1 2 gm The dose we used Avas 
equivalent to 1 gm per kilogram The survival period of the untreated and 
treated groups is shoAVii in table 1 

Table I 
Untreated 
Days Survived 

9 
12 

13 

14 

15 


Average = = 12 45 da>s 


No of Mice 

5 

5 

1 

4 

5 


20 


Mouse days 

45 

60 

13 

56 

75 


249 


No of Mice 

8 

2 

5 

3 

2 


Treated 

Days Survived 

3 

4 

5 

6 
7 


Mouse days 

24 
8 

25 
18 
14 


20 


Average = — = 4 45 days 


89 
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Because the dose of sodium sulfadiazine was so large, the experiments were 
repeated using smaller doses Fifteen mice were injected as before with Torulae 
and left untreated Another IS weie similarly injected and treated with 0 1 cc 
of a 2 5 per cent solution (2 5 mg ) of sodium sulfadiazine subcutaneously daily 
A third group of 15 weie likewise injected with Torulae but treated with 02 cc 
(5 mg ) of the sodium sulfadiazine solution subcutaneously daily These 
amounts of sulfadiazine ai e equivalent to 0 1 to 0 2 gm respectively per kilogram 
of body weight, a dose corresponding to that used clinically The survival pe- 
riods of these groups are shown in table 2 


of Mice 

Tabli: II 

Untreated 

Days Siir\ i\ cii 


Mouse dajs 

4 

12 


48 

4 

14 


56 

1 

16 


16 

2 

17 


34 

1 

19 


19 

2 

20 


20 

(D* 

— 


— 

14 



193 


19S 

Average = = 13 8 days 

Treated with 0 1 c c of 2 5% solution of sodium sulfadiazine daily 


of Mice 

Days Sur\ ived 

Mouse days 

1 

8 

8 

1 

9 

9 

1 

10 

10 

2 

12 

24 

3 

13 

39 

3 

14 

42 

1 

15 

15 

1 

17 

17 

1 

23 

23 

(D* 

— 

— 

14 


187 


Average = = 13 35 days 


Treated with 0 2 c c of 2 5% solution of sodium sulfadiazine dailv 


of Mice 


Days Survived 

Mouse days 

1 


8 

8 

1 


9 

9 

3 


10 

30 

2 


11 

22 

2 


13 

26 

2 


14 

28 

1 


15 

15 

1 


16 

16 

1 


19 

19 

(D* 


— 

■ 

14 



173 


171 

Average = = 12 35 days 

It 

* One mouse m each group was still alive at the end of four weeks w'hen the experiment was 

discontinued 
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Discussion 

Fiom these experiments, in vivo and in vitio, it appeals that sodium sulfa- 
diazine has no demonstrable effect on Torulae Penicillin does not appear to 
inhibit the giowth of the organism m vitro No known treatment is of proved 
value m torulosis The organism is vigorous and resistant while the humoral 
defenses aie appaiently weak Possibly one of the newly discoveied antibiotics 
may be shown to be effective 


Summary 

1 A case of Tonila Instolyhca meningitis with postmoitem findings has been 
presented 

2 Neither gentian violet nor thymol had any therapeutic value in this 
infection 

3 Experiments in vitro failed to demonstrate any growth-inhibiting effect of 
sodium sulfadiazine oi penicillin on Toiulae 

4 Experiments failed to show an}^ therapeutic value of sodium sulfadiazine 
111 expel imental mouse infection 

The authors are indebted to Dr Frances Hayward Smith for considerable assistance 
with the experiments and to Dr O W Barlow of Winthrop Chemical Co , Inc for supplying 
penicillin and thymol m oil 


ADDENDUM 

Since this paper was submitted Dawson et al * have included the Cryptococcus homtms 
in a list of organisms susceptible to penicillin One of us (S H J), now at the Lahey 
Clinic, with the assistance of Mr H J Perkin, director of the clinic laboratory, confirmed 
the previous conclusion that our strain is not susceptible to penicillin In tubes of nutrient 
broth containing respectively 10,000, 5,000, and 2,000 units of pemcjllm, growth was not 
grossly inhibited Mice to which the organism proved fatal lived an average of 14 5 days, 
while mice treated with 80 units of penicillin approximately every three hours day and night 
for 12 days lived an average of 14 8 days, which is not significantly different 


Untreated 


No of Mice 


Days Survi\ ed 


1 

1 

1 

1 

3 

1 

1 

2 

1 

1 

2 (living after 28 days) 


8 

10 

11 

12 

14 

15 

16 
17 
19 
22 


15 


A 189 

Average = 


14 5 days 


Mouse dajs 


10 

11 

12 

42 

15 

16 
34 
19 
22 


189 * 


* Dawson, M H, Hobbv, G L, Mfyer, K, and Chafffe, E Penicillin as a chemo- 
therapeutic agent, Ann Int Med , 1943, xix, 707-717 
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No of Mice 

Treated 


Mou'C d-ija 

2 

9 


18 

2 

12 


24 

3 

13 


39 

1 

16 


16 

3 

17 


51 

1 

19 


19 

1 

25 


25 

2 (living after 28 days) 




15 



192 


Average = -7^ = 14 8 days 
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EDITORIAL 

THE ETIOLOGIC AGENT OF GRANULOMA INGUINALE 


Granuloma inguinale (granuloma venereum) is a form of venereal in- 
fection which IS common and widespread in the tropics, including the West 
Indies Although rarely recognized in the northern United States, many 
cases have been observed m the southern states, particularly among the 
negroes The lesions are usually limited to the genital regions and start as 
small vesicles or papules on the penis or labia minora, slowly spreading over 
the adjacent skin and mucous membranes These lesions rupture or become 
excoriated, producing foul ulcerations covered with granulation tissue which 
may become exuberant and fungating The lesions may be very mutilating, 
and they show little tendency to heal spontaneously, but except when modified 
by secondary infection they rarely involve the deep tissues, affect the lymph 
nodes, or impair the general health 

The most characteristic feature of the lesions microscopically is the 
presence of many mononuclear phagocytes containing inclusions which were 
first described by Donovan in 1905 and have since been known as Donovan 
bodies These are small ovoid or short rod shaped bodies surrounded by a 
thick halo, or capsule, and are present often in large numbers in or around 
vacuolated areas in the phagocytes They are Gram negative, but stain 
readily with Giemsa’s or Wright’s stain Similar unencapsulated bodies are 
also found extracellularly in the lesions, and these may show bizarre varia- 
tions m structure 

These bodies were regarded at fiist as protozoa, related to Leishmania 
This view received some apparent confirmation from the fact that antimony 
compounds are therapeutically effective m this disease Many attempts 
were made to cultivate organisms from the lesions, and in a number of 
cases cultures yielded bacteria related to the Fnedlander bacillus, which have 
been designated Klebsiella qi anulomatis Attempts to reproduce the disease 
with such cultures m animals and in human volunteers, however, were uni- 
formly unsuccessful More caieful subsequent studies, notably by Johns and 
Gage^ and by DeMonbreun and Goodpasture," confirmed the constant 
presence and probable significance of the Donovan bodies, but no growth 
could be obtained on any ordinary culture medium, nor could lesions be 
produced in the usual laboratory animals or in the chorioallantoic membrane 
of the chick embryo They used material aspirated from early unruptured 
lesions ( “pseudobubos” ) which was rich in Donovan bodies but contained no 
other demonstrable organisms Greenblatt, Dienst, et al ® confirmed these 


1 Johns, F M , and Gage, I M Granuloma inguinale and cultural studies of Donovan 

bodies, Internal Clin , 1924, iv, IS * , , j r , 

= DeMonbreun, W A, and Goodpasture, E W Etiological studies of granuloma 

inguinale. South Med Jr , 1931, xxiv, 588 ^ , t. r> i i 

3 Greenblatt, R B, Dienst, R B, Fund, E R, and Torpin, R Experimental and 

clinical granuloma inguinale, Jr Am Med Assoc, 1939, cxiii, 1109 
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obsei vations, and with such mateiial successfully lepioduced the disease in 
four human volunteers ^ 

More recently Anderson '' and Andei son, DeMonbreun and Goodpasture 
have lepoited the successful cultivation of the organism in the yolk of de- 
veloping chick embryos fiom three human cases of granuloma inguinale 
Inoculation of uncontaminated mateiial into the yolk of developing embr}os 
between the fourth and eighth day of incubation lesulted m infection, the 
yolk removed foui days after inoculation containing large numbers of moi- 
phologically typical encapsulated Donovan bodies These were carried on 
indefinitely m serial cultures When inoculated into older embryos, non- 
encapsulated forms with variable morphology were observed, like the extra- 
cellular forms in human lesions The bodies also grew within the epithelial 
.cells of the yolk sac, but did not invade any other tissues of the embryo 
Inoculation of laboiatory animals, including rhesus monkeys, with such 
cultures produced no lesions Attempts to produce the disease wuth these 
cultures m human volunteers have not been reported 

The organisms were cultivated in vitro in the fluid }olk aspiiated fiom 
fertile eggs betw'’een the fourth and eighth day of incubation, viable embiyo 
heart being necessary also for the first few transfers They also grew in 
the water of condensation of agar slants containing 50 per cent of such yolk 
They would not grow on coagulated yolk, or in the yolk of nonfertilized eggs 
They evidently require some substances liberated by gi owing cells, although 
they are not obligate intracellular parasites The nature of these substances 
IS not known 

Anderson et al regard the organism as a bacterium, bacillary in type, 
entirely unrelated to the Fnedlander group, and differing from ordinary 
bacteria in its peculiar growth requirements They have proposed for it the 
name Donovama gramdomahs 

Anderson, Goodpasture and DeMonbreun ® also studied the antigenic 
properties of the organisms Heavy suspensions of organisms w^ere obtained 
by centnfugalizing fluid yolk from infected eggs The organisms were 
w^ashed as free as possible from egg yolk and were killed by heating at 60° C 
Intracutaneous injections of suitable dilutions of the suspended organisms 
caused typical hypersensitive reactions in six cases of granuloma inguinale, 
w'hereas no leactions occurred in four control cases Less marked positive 
leactions were also obtained in these cases of granuloma inguinale with a 
filtrate of infected yolk, but not with filtrate of normal yolk 

Precipitin and complement fixation reactions were also carried out 
These investigators noted that when the organisms were cultured serially in 

^ Anderson, K Cultivation from granuloma inguinale of microorganism having char- 
acteristics of Donovan bodies in yolk sac of chick embryos. Science, 1943, xcvii, 560 

® Anderson, K , DeMonbreun, W A , and Goodpasture, E W An etiologic con- 
sideration of Donovama granulomatis cultivated from granuloma inguinale (three cases) 
in embryonic egg yolk, Jr Exper Med , 1945, Ixxxi, 25 

® Anderson, K , Goodpasture, E W , and DeMonbreun, W A Immunologic re- 
lationship of Donovama granulomatis to granuloma inguinale, Jr Exper Med, 1945, Ixxxi, 
41 



748 


EDITORIAL 


embryos inoculated on the fifth clay of incubation/the yolk gradually acquired 
a ropy mucoid consistence, and the organisms showed capsules which were 
no longer compact, but appeared shredded and disintegrated, apparently dis- 
seminating into the surrounding medium This mucoid material could be 
dissolved readily in dilute alkali and repiecipitated by dilute acid, and was 
thus separated and purified from most of the yolk Dilutions of this ma- 
terial also gave positive intracutaneous reactions in foui cases of granuloma 
inguinale, although c[uantitatively less marked than those obtained with sus- 
pensions of the organisms Negative reactions weie obtained in nine control 
cases 

Precipitin tests made by utilizing solutions of this capsular material and 
undiluted inactivated serum from 20 cases of granuloma inguinale were posi- 
tive in 19 a'nd negative in one Similar tests with 66 control sera were nega- 
tive in all but two, including five out of six cases with positive Frei skin 
reactions and 15 cases with positive serological reactions for syphilis 

Complement fixation reactions were positive in 12 of 15 cases of granu- 
loma inguinale, and negative in 18 of 19 controls (excluding anticomple- 
mentary sera in both groups) 

To check further the antigenic propeities of the oigamsms, two hens were 
given repeated inoculations of infected yolk Both gave positive intra- 
cutaneous reactions and positive precipitin reactions to the materials used in 
testing the human cases 

These tests, as pointed out by the authors, lequiie further study and 
elaboration to establish their value as diagnostic procedures They have 
shown a sufficiently high degree of specificity, however, to constitute strong 
evidence that the Donovan bodies aie actually the causative agent of granu- 
loma inguinale The crucial test, reproduction of the disease in man b}' 
means of the cultures, remains to be carried out Eventually attempts to do 
this will doubtless be forthcoming 
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The Rehculo-Endothelial System in Sulfonamide Activity By Frank Thomas 
jMayer, PhD, Assistant Professoi of Pharmacognosy and Phaimacology in the 
Umversitj of Illinois 232 pages, 275 x 205 cm 1944 The University of 
Illinois Press, Urbana, Illinois Price, $2 50 paper bound, $3 00 cloth bound 

This doctor’s thesis is a timely brochure on the sulfonamide drugs The thesis 
gives an excellent review of the histoiical development of the sulfonamide drugs with 
more than 600 reterences The various theories of the mechanism of action of the 
sulfonamides which have been held tenable from time to time are discussed and 
evaluated Special reference is made to sulfonamide inhibitors such as para-ammo- 
benzoic acid 

In the experimental portion ot the thesis, the writer describes vaiious technics 
employed to block the reticulo-endothelial systems of laboratory animals For this 
purpose, he found the rabbit the most suitable animal A colloidal solution of 
thorium dioxide (Thorodrast) served to provide a plethora of fine particles m the 
blood stream to blockade the reticulo-endothelial system A caiefully cultured strain 
of Staphylococcus aureus served as the infecting organism In the rabbits, which 
had received intravenous injections of “Thorodrast” the administration of sulfa- 
thiazole prodheed urinary excretion of the unacetylated drug In the normal animal, 
approximately 25 per cent of the compound was excreted m an acetylated form It 
was concluded that the cells of the reticulo-endothelial system accomplish the acetyla- 
tion 

Rabbitts unmedicated died within 24 houis after inoculation with the culture 
of the organism These animals could be saved by sulfathiazole medication In 
those animals inoculated with Staphylococcus aniens, whose reticulo-endothelial 
systems have been blockaded with ‘ Thorodrast,” sulfathiazole failed to save their 
lives It was concluded that m any theory of sulfonamide activity, the reticulo- 
endothelial system of the host must be given a major consideration 

J C K,Jr 


BOOKS RECEIVED 

Books received during March are acknowledged m the following section As 
fai as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them 

The Chemistry and Physiology of Hormones Publication of the American Associa- 
tion for the Advancement of Science Publication Committee Hans Jensen, 
F C Koch, and Abraham White Edited by Forest Ray Moulton 243 
pages, 26 5 x 19 cm 1944 American Association for the Advancement of 
Science, Washington, D C Price, $3 50 (to members), $400 (to others) 

Proceedings of the Rudolph Vvehow Medical Society in the City of New York 
Volume III 1944 Edited by the Publication Committee Franz M Groedel, 
M D , Bruno Kisch, M D , and Erwin Schiff, M D 103 pages, 25 5 X 18 cm 
1945 Brooklyn Medical Press, Inc New York, N Y Price, $2 00 

Clinical Case-Taking Third Edition By George Herrmann, M D , Ph D 192 
pages , 20 X 13 cm 1945 C V Mosby Company, St Louis Price, $1 75 

The DoctoTs Job By Carl Binger, MD 243 pages, 22 X 15 cm 1945 W W 
Norton & Company, Inc, New York, N Y Price, $3 00 
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Ti optcal Mcdtanc Fifth Edition By Sir Leonard Rogers, K C S I , C I E , LL D , 
MD,BS, FRCP, FRCS,FRS, and Sir John W D Megaw, K C I E , 
BA, MB, Hon D Sc (Queen's University, Belfast) 518 pages, 23 5 X 15 5 
cm 1944 The Williams and Wilkins Company, Baltimore Price, $6 50 

Radiologic Examination of the Small Intestine By Ross Golden, MD 239 pages, 
26 X 18 cm 1944 J B Lippincott Company, Philadelphia Price, $6 00 

Clinical Roentgenology of the Digestive Eiact Second Edition By Maurice Feld- 
man, M D 769 pages, 23 5 X 16 cm 1945 The Williams and Wilkins Com- 
pany, Baltimore Price, $7 00 

File Specificity of Sciological Reactions Revised Edition By Karl Landsteiner, 
M D With a Chapter on Moleculai Structure and Intermolecular Forces by 
Linus Pauling 310 pages, 21 5 X 14 5 cm 1945 Harvard University Press, 
Cambridge, Massachusetts Price, $5 00 
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A C P Board or Regents and Committees Wile Meet June 9-10 

The various committees, including die Committee on Credentials, of the American 
College of Physicians will meet at the Philadelphia Headquarters on June 9 , the Board 
of Regents, on June 10 This meeting was postponed from the one first scheduled at 
St Louis, May 3 to 5, owing to regulations of the Office of Defense Transportation 
The regulations of the ODT still remain unchanged, hence, there is at present no 
prospect of an Annual Business Meeting for the election of Officers, Regents and 
Governors, nor of a meeting of the Board of Governors, because such a meeting 
would exceed in attendance the maximum of fiftj, the limit set by the ODT Present 
Officers, Regents and Governors will continue to serve until a regular election can 
take place 

All candidates whose proposals were executed and filed with the Executive Offices 
of the College bj May 10, thirty days in advance of June 9, will be passed upon by 
the Committee on Credentials and the Board of Regents Elections will be announced 
in these columns and formal notices will be mailed to each successful candidate as 
promptly as possible 

Oral examinations of the American Board of Internal Medicine for candidates 
from the eastern territory will be held at Philadelphia, June 6, 7 and 8 (See com- 
plete schedule later in the News Notes section of this issue ) 


Additional A C P Members in the Armed Forces 

Dr Elizabeth Brakeley, F A C P , Montclair, N J , has been commissioned a 
Major in the U S Public Health Service and will shortly go abroad in the service 
of the United Nations Relief and Rehabilitation Administration, to be gone for at 
least a year This brings the total number of members who have entered upon mili- 
tary duty to 1,857 

The following members of the College have been honorably discharged 

Charles R Castlen, Lieutenant Colonel, (MC), AU S — Glendale, Calif 
Roger S Mitchell, Jr , Major, (MC), A U S — Glens Falls, N Y 
W Grady Mitchell, Lieutenant Commander, (MC), U S NR — San Angelo, Tex 


Lt Comdr J LaMonte Zundell, (MC), U S N , Liberated from Bilibid 

Prison, Manila 

Lt Comdr Zundell was among those rescued on February 4 from the Japanese 
Military Prison at Bilibid Hospital, Manila Comdr Zundell is an Associate of the 
College and was reported as a “prisoner of war” at the time of the fall of the Philip- 
pines It was not until February 21 that his wife, in Grosse Pointe, Mich , learned of 
his rescue, as cables sent by Comdr Zundell never came through Finally notice came 
from the Bureau of Medicine and Surgery She was totally unable to get direct 
communications to him, but early in March he arrived in San Francisco and proceeded 
to Grosse Pointe, where he was granted a fourteen day stop-over en route to the 
U S Naval Medical Center at Bethesda, Md , where he has been undergoing treat- 
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merit Comdr Zundell had suffeied from ben-ben and liad been reduced in weight 
to 105 pounds when liberated His ill health, however, while a prisoner, worked out 
fortunately for him, because he was left behind as too sick to be included on the ill 
fated prisoners of war ship, on which the Japanese transferred some 1600 persons from 
Manila to Japan, the ship being sunk by United States bombs It is not known how 
many of the prisoners weie rescued from the sinking, but among those aboard were 
several friends of tire Zundells, fiom whom no word has evei been heaid However, 
rumor has it that only approximately 300 of the prisoners were lost in the sinking and 
the rest of them are thought to have been transferred to another ship 

Lt Comdr William M Silliphant, (MC), U SN, also an Associate of the Col- 
lege, was liberated at the same time from the Bilibid Hospital, a report of which was 
published in the April issue of this journal 


Gifts to the Coliege Library 

The following gifts of publications by members are gratefully acknowledged 

Reprints 

Frank N Allan, F A C P , Boston, Mass — 1 Reprint 
J Edward Berk, F A C P , Captain, (MC), A U S — 1 Repiint 
Leon Bromberg, F ACP, Commander, (MC), U SNR — 1 Repiint 
William J Bryan, Jr , F A C P , Tulsa, Okla — 1 Reprint 
N W Chaikin, F A C P , New York, N Y — 1 Reprint 
James M Flynn, F A C P , Rochester, N Y — 1 Reprint 
Hyman I Goldstein (Associate), Camden, N J — 1 Repiint 
Harold J Hams, FA CP, Lieutenant Comniandei, (MC), USNR — 3 Re- 
prints 

Thomas A Lebbetter, FA CP, Colonel, RCAMC— Report of the National 
Health Survey, Canadian Medical Procurement and Assignment Board 
Samuel Morrison, F A CP, Lieutenant Colonel, (MC), AU S — 1 Reprint 
Franklin B Peck, F A C P , Indianapolis, Ind — 1 Reprint 
Lawrence E Putnam ^Associate) , Washington, D C — 1 Reprint 
Leonard B Shpiner (Associate), Captain, (MC), AUS — 2 Reprints 

Gifts other than by members of the College include the following 

"Diet and Disease,” by Dr C G McDonald, F R A C P , Sydney, Australia 
"Diet Formulary,” Bureau of Medicine and Surgeiy, Navy Department, by Dr 
George Schmitt, F A C P , Farragut, Idaho 

“The Stoiy of Penicillin, Yellow Magic,” presented by Dr Charles E Dutchess, 
Medical Director of the Schenley Laboratories, New York City 

“Courage and Devotion Beyond the Call of Duty,” presented bj Dr A L Rose, 
Vice President, Mead Johnson & Company, Evansville, Ind . r i 

“Courage and Devotion Beyond the Call of Duty” is a partial record of o cia 
citations to medical officers in the United States Armed Forces during World War 
This IS a preliminary edition, dated November, 1944 Among those listed are tie 
following members of the American College of Physicians 

Colonel Otis O Benson, Ji (Associate), (MC), USA — Legion of Merit, 
Captain Isidore Brill, FACP, (MC), AUS— the Army Air Medal, 

Captain John H Chambers, FACP, (MC), USN, and Capt John i 
McCants, (MC), U S N — a citation for distinguished sen ice to Mobile Hospital Unit 
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No 2, at the time of the attack on Pearl Hatbor, December 7, 1941, the Commanding 
and Executive Officeis being, i espective^'. Captain Chambers and Captain McCants, 
Lieutenant Colonel Garfield G Duncan, FA CP, (MC), AUS — Legion of 
Merit , 

Major Donald D Fhckmger (Associate), (MC), USA — Distinguished Flying 
Cross , 

Brigadier Geneial Leon A Fox, F A C P , (MC), U S A — Distinguished Service 
Medal , 

Colonel Dale G Fiiend, FACP, (MC), AUS — Legion of Merit, 

Colonel James O Gillespie, FACP, (MC), USA — Distinguished Service 
Medal , 

Lieutenant Colonel William R Hallaran, FACP, CMC), AUS — Legion of 
Merit , 

Commander Bartholomew W Hogan, FACP, (MC), USN — Purple Heart, 
Brigadier General Edgar Erskme Hume, FACP, (MC), USA — Oak Leaf 
Cluster to the Distinguished Set vice Medal, 

Colonel Walter S Jensen, FACP, (MC), USA — Legion of Merit, 

Captain Richard A Kern, FACP, (MC), USN R — Letter of Commendation, 
Commander William Harry Leake, FACP, (MC), USN R — Special Citation, 
Major General James C Magee, FACP, (MC) U S A — Distinguished Seivice 
Medal , 

Lieutenant Edward P McLarney, FACP, (MC), USN — Navy Cross , 
Captain Alphonse McMahon, FACP, (MC), US NR — Special Citation by 
Admiral Halsey, 

Lieutenant Feiiall H Moore, FACP, (MC), USN R — Legion of Merit, 
Colonel Maurice C Pincoffs, FACP, (MC), AUS — Legion of Merit, 
Commander James J Sapero (Associate), (MC), USN — Distinguished Service 
Medal , 

Brigadier General James S Simmons, FACP, (MC), U S A — a special medal 
in connection with the work of the United States Typhus Commission, 

Colonel Frank B Wakemann, FACP (MC), USA — Legion of merit post- 
humously , 

Captain Joel J White, FACP, (MC), USN — Presidential Unit Citation and 
Legion of Merit, 

Lieutenant Colonel Charles T Young, FACP, (MC), USA — Legion of Merit 

In the book now deposited in the College Library appears the specific citation in 
each of the above cases 


American doctors from U S Military hospitals in England were among an audience of 
about 400 physicians and surgeons who attended a lecture on “Penicillin” by its discoverer 
Sir Alexander Fleming at Nottingham The doctors were entertained to lunch by the Lord 
Mayor of Nottingham and the picture shows a group of Americans with the Lord Mayor, 
Professor Fleming and the Sheriff of Nottingham 

The Professor said America had now beaten the world in the manufacture of Penicillin 
by cultuating it m tanks containing scores of thousands of gallons 





Fleming, Major D F H Murphey, 3235 /th New York, N Y, Col 

Sheriff of Nottingham, Lt Col W Lt Col L S Mermethe, 

C L Kirkpatrick, Glencourt Apartment, Nashville, Tennessee, l-t Loi 

200 Lamar Life Bldg , Jackson, Mississippi 




Left to right Major Abramson, 60 Kilsyth ^PlLk Chicago, ’ 

1792 Hilcrest St, Minneapolis, Minn , Major Lauer, Great Falls, Mont , 

r£ Lord Mayor of Nottmghani , Major McGregor, 1809 4th Ave in McDouglas, 

??of FleiZJ, Major Shute, New Orlean^ *74 Ashmount Ave, 

§=rC.f:SoTFar.™ /I 
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Left to right Major D R Kaufman, 5430 Netherland Ave, Riverdale, New York, 
Major F M Acree, 1302 Washington Ave , Greenville, Mississippi , Lt Col J D Maloney, 
114 Sayles St, Lowell, Mass , The Lord Mayor of Nottingham, Major J J Foley, Hart- 
ford, Connecticut, Prof Fleming, Major G E Quigley, 18 Rogers St, Newton 58, Mass , 
Dr Scott, Major B F Thompson, Columbia, Mississippi, The Sheriff of Nottingham, 
Major Hyman L Naterman, 41 Hatherly Rd, Brighton, Massachusetts, Major W Sterling 
Clark, Ventura, California 


A C P Postgraduate Courses 

The spnhg Postgraduate Courses offered by the American College of Physicians 
were, with only a single exception, greatly oversubscribed According to regulations 
of the Office of Defense Transportation, no course was allowed to exceed fifty regis- 
trants from outside of the city and environs where the Course was given In one or 
two instances the total registration of courses exceeded the maximum of fifty, but 
only owing to the fact that the excess number came from the local city 

The Committee on Postgraduate Courses exceedingly regrets that it is not at 
present possible, under war conditions, to provide facilities that will fulfill the demand 
among physicians for these courses — in fact, we have been at present unable to ac- 
commodate all of the members of the College who desire these courses and have had 
to restrict the registration almost wholly to members of the College The basic 
registration fee is $20 per week to members of the College , $40 per week to non-mem- 
bers of the College, free to medical officers of the Armed Forces 

The following table gives a summary of registration for the various courses 



Associates 

Fellows 

Non 

Members 1 

Total 

Army 

Navy 

USPHS 

Civilians 

No 1 

19 

42 

8 

69 

11 

6 

2 

50 

No 2 

14 

23 

0 

37 

4 

0 

1 

32 

No 3 

9 

20 

16 

45 

8 

0 

4 

33 

No 4 

14 

35 

1 

50 


1 

0 

42 

No 5 

6 

24 

- 0 

30 


0 

0 

26 
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Course No 1, Cardiology, Columbia University College of Physicians and Sur- 
geons, New York, March 19-24, 1945 

Course No 2, Mechanics or Disease, Haivard Medical School and Petei Bent 
Brigham Hospital, Boston , April 9-21, 1945 

Course No 3, Clinical Medicine with Special Emphasis Upon the Hema- 
tologic Viewpoint, Ohio State University College of Medicine, Columbus, April 
16-21, 1945 

Course No 4, Gastro-Intestinal Diseases, Graduate Hospital, University of 
Pennsylvania, Philadelphia, April 23-28, 1945 

Course No 5, Applications of Psychiatry to the Practice or Internal 
Medicine, University of Wisconsin Medical School, Madison, April 30-May 5, 1945 

Autumn, 1945, Courses Interested readers should watch these columns in suc- 
ceeding numbers for announcements concerning the Autumn Schedule of Courses 
Members are encouraged to send in suggestions to the Executive Offices of the College 
The Committee on Postgraduate Courses and the Board of Regents will arrange 
several courses during October, Novembei and December At this time definite ar- 
rangements have been made for the repetition of the course in Cardiology under the 
Directorship of Dr Paul D White at the Massachusetts General Hospital, Boston, 
during the week of November 5, 1945 


Report prom the OrricE of the Surgeon General, U S Arm\ 

Colonel William C Menninger, FA CP, Chief Consultant in Psychiatry to the 
Surgeon General, was the featured speaker at the Mental Health in Wartime forum, 
the first of a series to be held by the Washington (DC) Metiopolitan Health Council 
He stressed the fact that the neuropsychiatric service in the Army provides not only 
treatment opportunities but preventive measures He expressed the hope that popular 
understanding of psychiatry would “definitely dispel the clouds of mystery and the 
inational stigmatization of those afflicted with emotional illness and bring about a 
public demand for the application of psychiatric principles to our legal, our educa- 
tional, our political and our medical practices ” 

During March a glider service was inaugurated in the European Theater to 
evacuate our wounded from Remagen Obseivers reported that the shock incident 
to being “snatched” into the air was absorbed by an improved towmg device It is 
now possible that gliders may almost eliminate ambulances for hauling our batt e 
casualties long distances over shell torn roads, giving them a faster, smoother ride to 
the hospital The gliders serve a dual purpose Coming into the battle area they can 
carry twelve litter patients or nineteen walking wounded Ambulance gliders were 
first used experimentally by the British in Burma and New Guinea 


Advancements in Rank 

From Major to Lieutenant Colonel 

Thomas Hale Ham, F A C P , Brookline, Mass 
Joe Hollis Little, F A C P , Mobile, Ala 
Winthrop Wetherbee, Jr , F A C P , Boston, Mass 

From Captain to Major 

Marvin R Corlette, F A C P , Pasadena, Calif 
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Nationai Foundation rou iNFANTiin Paralysis Scholarships 

Scholarships for ttaming in physical theiapy uiidei the $1,267,600 program of the 
National Foundation for Infantile Paralysis are available immediately for classes 
commencing in June and July, according to Basil O'Connor, Piesident of the Founda- 
tion These scholarships are for nine to twelve months courses in private schools of 
physical therapy The scholarships will cover tuition and maintenance m accordance 
with the student’s needs 

The training program will be carried out with the assistance of a special com- 
mittee under the chairmanship of Dr Irvin Abell, Louisville, Ky Candidates must 
have two years of College, including biology and other basic sciences, or be graduates 
of accredited schools of nursing or physical education Applications should be made 
to the National Foundation for Infantile Paralysis, 120 Broadway, New York 5, N Y , 
or to the American Physiotherapy Association, 1790 Broadway, New York 19, N Y 


Under the personal direction of Dr Louis N Katz, F A C P , Director of Cardio- 
vascular Research, the annual intensive two weeks course in electi ocardiography foi 
graduate physicians will be given at Michael Reese Hospital, Chicago, August 20 to 
September 1, 1945 Group and individual instruction will be given, the course is 
open to beginning and advanced students in electrocardiography 


Lieutenant Commander Howard G Bruenn, (MC), USNR, FACP, was the 
Navy physician assigned to look after the late President, Franklin Delano Roosevelt, 
during his stay at Warm Springs, where he died on April 12 According to radio 
announcements. Dr James E Paullin, FACP, former President of the American 
College of Physicians, Atlanta, was immediately called in consultation at the time 
of the President’s collapse 


Dr Elmer L Sevnnghaus, FACP, Professor of Medicine at the University of 
Wisconsin Medical School and College Goveinor for the State of Wisconsin, is absent 
from this country for several months on a special mission to Italy 


Retiring Medical Officer, U S Army, Seeks Appointment 

A Fellow of the American College of Physicians, born in 1882, has been retired 
lor age as Colonel in the Medical Corps of the Regular Army He is immediately 
available for an appointment, preferably in the East He has had wide experience 
m public speaking and in liaison work with the public and with the general medical 
profession He is well prepared to teach preventive medicine or tropical medicine, 
but IS also interested in administrative work in connection with a medical school, 
medical society, or departments of health He attended Wesleyan University for 
three years and graduated in medicine from Columbia University College of Physi- 
cians and Surgeons in 1908 He graduated from the Army Medical School in Wash- 
ington in 1912 and has had the usual Army career, with assignments at Army in- 
stallations all ovei the United States, Panama, Hawaii, the Philippines and elsewhere 
He has published several worthy papers, is in exceptionally good health and of keen 
mental capacities 

The College by acting as an intermediator will be performing a valuable service 
to tins Fellow, as well as to any institution through which an appointment may de- 
velop Address the Executive Secretary of the College, 4200 Pine Street, Philadelphia 
4, Pa 
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Di William Harvey Pei kins, FA CP, Dean of Jefferson Medical College of 
Philadelphia, will receive the honorary degree of Doctor of Science at the June 
commencement exeicises of Dickinson College 


Colonel Mduiice C Pincoffs, (MC), AUS, FACP, who has served almost 
from the beginning of the war as Consult.int in Medicine for the Pacific Theater, has 
been made Public Health Administi ator for the City of Manila His address is Ad- 
vanced Detachment Headquarters, USAFFE, APO 501, c/o Postmaster, San 
Francisco, Calif 


Brigadier General Hugh J Morgan, FACP, Consultant to the Surgeon General 
of the U S Army, has been touring the European War Theater According to the 
lay press of April 7, General Morgan had an audience with Pope Pius in Vatican City 


Dr Russell S Boles, FACP, was recently redected President of the Medical 
Boaid of the Philadelphia General Hospital, this being his third consecutive year 


The Sugar Research Foundation announced on April 16, 1945, six grants to 
scientists for research into new industrial and nutritional uses for sugar The awards 
amount to $45,400, bringing to more than $300,000 the total funds which the Founda- 
tion has made available to science One of the grants, $2500 for one year, to study 
further the body’s relative rate of absorption of sucrose, dextrose and levulose, was 
made to Dr I M Rabinowitch, FACP, of McGill University Faculty of Medicine, 
Montreal 


Dr Christopher G Parnall, Sr , F A C P , for the past twenty-one years Medical 
Director of Rochester General Hospital, has resigned, effective October 1 Dr Par- 
nall will devote his time to consultation in hospital planning and construction, a work 
111 which he has been engaged for the past thirty years He has been retained as 
consultant on several large projects costing several millions of dollars His most 
recent assignment was that of director of the technical staff for the Dewey Commis- 
sion which investigated the care of the mentally ill in the State of New York 


Dr H Vernon Madsen (Associate) has completed his work at the Henry For 
Hospital, Detroit, and has opened an office for practice at 525 Sycamore Street, 
Waterloo, Iowa He will give special attention to diseases of the chest 


Dr Franklin C Cassidy, FACP, formerly stationed at the Veterans Adminis- 
tration, Walla Walla, Washington, as Clinical Director, has been promoted and trans- 
ferred to the Veterans Administration, Waukesha, Wisconsin, as Manager 


Dr Eugene P Pendergrass, F A C P , is Chairman of the Board of Chancellors 
of the American College of Radiology Under his leadership the College has came 
on an alert and an aggressive program that has accomplished and is accomp is mg 
some definitely desirable results Dr Pendergrass’ statement, published in a recen 
bulletin of the College, would be worthy of any organization, ‘our fullest devotion in 
time, effort and serious study will be demanded in the critical years ahead if we are 
to fulfill the obligations we have assumed for the protection of our specia ty an t e 
improvement of service in the care of the sick ” 
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A considerable number of physicians are Fellows of both the American College 
of Radiology and the American College of Physicians, hence this brief report will 
be of specific interest to many and of general interest to all The American College 
of Radiology' has the following problems of particular importance under consideration 
at present Radiology in prepayment plans, extension of facilities for training resi- 
dents in radiology , the maintenance of proper standards in the relations between 
radiologists and hospitals, malpractice insurance, inspection of hospital x-ray de- 
partments, the distribution of radiological service 

It IS interesting to note that the Annual dues of Fellows of the American College 
of Radiology are at present $25 per annum, with a prospect of materially increasing 
the amount m the future Fellowship dues in the American College of Physicians are 
$15 per annum, cvith certain reductions therefrom for full-time teachers, laboratory 
and research workers, with full waiver of dues during the war to medical officers on 
active military duty 

The American College of Radiology will cooperate with other existing groups 
in national post-war planning for medical service, but it will, furthermore, have its 
own indu idual program for taking care of its own members, following discharge from 
military service Its Commission on Education is undertaking a study of this mattei 
and plans are under way for the preparation of a “Manual of Graduate Training” for 
the use of hospitals and radiologists who have not heretofore trained residents Plans 
will also be completed for a senes of short postgraduate Courses to be conducted in 
various sections of the country during the next few years 


Oral Examinations, American Board or Internal Medicine 

Oral examinations will be held during 1945 in accordance with the following 
schedule Candidates who have been advised of the successful completion of the 
written examination will be accepted 

(1) Philadelphia, Pa , June 6-7-8 For candidates from Connecticut, Delaware, 
District of Columbia, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, 
New York, North Carolina, Pennsylvania, Rhode Island, South Carolina, Vermont, 
Virginia, West Virginia (Closing date. May 5 ) 

(2) New Orleans, La , May 21-22-23 For candidates from Alabama, Arkansas, 
Florida, Georgia, Louisiana, Mississippi, Oklahoma, Tennessee, Texas (Closing 
date, May 5 ) 

(3) Chicago, 111 , June 27-28-29 For candidates from Illinois, Indiana, Iowa, 
Kansas, Kentucky, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, 
South Dakota, Wisconsin (Closing date. May 12) 

(4) San Francisco, Calif , Oct 15-16-17 For candidates from Arizona, Cali- 
fornia, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, 
Wyoming (Closing date. Sept 1) 

Candidates who have been notified of the approval of their applications for 
admission to an oral examination in a subspecialty will be admitted at the time and 
place of the oral examination in internal medicine, provided the oral examination in 
internal medicine is satisfactory 

Candidates with an A P O or Fleet P O address who find it possible to report, 
please advise the central office of the Board as to the most convenient place on the 
schedule The Board will make every effort to meet their convenience 

The Board will appreciate your consideration if you will not request admission 
unless you are reasonably sure of being present The schedule must of necessity be 
fixed within geographical limits, but will be sufficiently flexible to accommodate can- 
didates m the armed forces if thej ha\e a change of station after the closing date for 
the acceptance of applications 
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Candidates previously certified m Internal Medicine will be admitted to oral 
examination in their subspecialty in accordance with the above schedule if application 
has been approved and notification has been received 

Write immediately for application form to the American Board of Internal 
Medicine, 1301 University Ave, Madison 5, Wis (Editor's Note The above notice 
leceived for publication on April 16, 1945, too late for inclusion in the April issue of 
this jout nal ) 


Dr Samuel M Poindexter, F A C P , Boise, College Governor for Idaho, was 
lecently reappointed a member of the State Board of Medical Examiners 


Dr Theodoie R Van Dellen, F ACP, has been appointed health editor of the 
Chicago Tiibune 


Dr William J Mallory, FA CP, Washington, is one of a committee of three 
who have recently completed the wilting of the history of the Medical Society of the 
District of Columbia 


Dr William M LeFevie, FA CP, was recently appointed a member of the 
Muskegon (Mich ) Board of Health 


Dr Raymond Hussey, FA CP, Detroit, is dean of the School of Occupational 
Health and professoi of preventive medicine at Wayne University College of Medicine 


Col James E Ash, FA CP, Director of tlie Army Institute of Pathology, 
Washington, deliveied the tenth Harrison S Martland Lecture at the Newark (N J ) 
Academy of Medicine, March 28, on “The Army Institute of Pathology and Its Con- 
tribution to the Study of Diseases Pievalent in the Military Air Group” 


The William Freeman Snow Medal for distinguished service to humanity was 
awarded to Major General Merntte W Ireland, F A C P , at the 32nd annual meeting 
of the American Social Hygiene Association at Chicago recently General Ireland 
was a former Surgeon General of the U S Army 


Recently Col John B Youmans, FACP, Director of the Nutrition Division 
of the Medical Coips of the U S Army, addressed the University of Virginia 
chapter of Alpha Omega Alpha on “Principles Underlying the Eaily Diagnosis of 
Nutritional Deficiency Disease ” 


A Symposium on Industrial Medicine was conducted at the New York Post- 
Graduate Medical School, Apiil 2-6, under the direction of Dr Harry J Johnson, 
FACP, and Dr Frank R Ferlamo Among those on the faculty were Dr C 
Charles Burlingame, FACP, Dr Maurice Bruger, FACP, Dr Charles A 
Poindexter, FACP, Dr A Wilbur Duryee, FACP, Dr Dwight O’Hara, 
FACP, and Dr John D Currence, FACP 


Dr Hubert M English, -FACP, has been elected president of the Gaiy (Ind ) 
Board of Health 


Dr J C Geiger, FACP, San Francisco, was recently notified by the Consul 
General of Poitugal, Euclides Goulait da Costa, that the Portuguese Government 
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and Its Premier Salazai have conceded to him the most ancient and i evei ed Eui opean 
and Catholic order, the Cavaleiro da Ordem de Cristo (Oidei of Christ), with the 
following citation “For great peisonal and professional merit in public health, and 
for important services to the Poitiiguese people of Poitugal and of California ” 


Dr Frank H Krusen, F A C P , head of the section on physical medicine, Mayo 
Clinic, Rochestei, and Dr George Morris Piersol, F A C P , directoi of the division of 
physical medicine, Univeisity of Pennsylvania, Philadelphia, gave two of the three 
lectures of a coui se in physical medicine sponsored by the District of Columbia Medi- 
cal Society during April, their subjects being, respectively, “The Future of Physical 
Medicine’’ and “Clinical Aspects of Physical Medicine ’’ 


The Chailes V Chapin Memorial Award of the Rhode Island Medical Society 
was made to Dr Reginald Fitz, F A C P , Boston, on Febiuaiy 5 Di Fitz delivered 
the Chapin Oration during the meeting of the Rhode Island Medical Society in Maj 
1944, but the medal was not ready at that time and was formally pi esented on the date 
first referred to 


Dr Tom D Spies, FACP, assistant professor of medicine, Univeisity of 
Cincinnati College of Medicine, gave the first Edward H Cary Lecture at the South- 
western Medical College of the Southwestern Medical Foundation, Dallas This lec- 
tureship was established as an expression of appreciation to Di Edward H Cary, 
president of the Foundation, for his work in connection with the Foundation and the 
Medical School 


Dr Warfield T Longcope, FACP, Baltimore, is a vice president of the Ameri- 
can Association for the Advancement of Science, repiesentmg the field of medical 
science Dr Anton J Carlson, FACP, Chicago, has recently retiied as president 


- The Long Island College of Medicine, Brooklyn, and the Medical Society of the 
County of Kings, through a joint committee on postgraduate education, are offering 
numerous postgraduate courses for local physicians Most of the courses began dur- 
ing April and will be continued for terms varying from 8 to 16 sessions, 1 or 2 
meetings per week 

Among courses listed are the following Allergy, Di George A Merull, 
FACP, Director, Arthritis, Dr A S Gordon, FACP, Director, Electrocardio- 
graphy, Dr S R Slater, FACP, Director, Electrocardiography and Clinical 
Cardiology, Dr Charles Shookhoff, FACP, Director , Gastroenterology, Di 
B enjamin M Bernstein, FACP, Director, Clinical Hematology, Dr Maurice 
Morrison, FACP, Director , Hypertension and Nephritis, Dr Harry Mandel- 
bauni, FACP, Director , Clinical Pediatrics, Dr Abraham M Litvak, FACP, 
Director, Endocrine Diseases and Disorders in Children and Adolescents, Dr 
Maurry B Gordon, FACP, Director, Pathology or Internal Medicine, Dr 
Jacob M Ravid, FACP, Director 


Dr A C Ivy, FACP, Chicago, has been appointed for a three year term to 
membership on the National Advisory Cancer Council of the U S Public Health 
Sei vice 

Dr George E Wakerlm, FACP, Chicago, has been elected chairman of the 
Chicago Cancel Committee 
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Dr Wakerhii has been appointed assistant dean in charge of teaching and re- 
search at the Rush-Presbyterian Hospital, a division of the University of Illinois 
College of IMedicine 


Captain Vincent Hernandez (Associate), (MC), USN, was recently awarded 
the Bronze Star, “fot meiitorious achievement as foice medical officer on the staff of 
Commander Air Force, United States Atlantic Fleet, from June 1943 until January 
1945 Skilfully coordinating the work of medical officer^ of the Air Force, Atlantic 
Fleet, with that of naial air stations basing fleet aviation units. Captain Hernandez 
oiganized and supervised the activities of the officers under his juiisdiction and, bi 
his untiring efforts and painstaking attention to particular needs, effected measures to 
insure the physical fitness, endurance and resistance of flying and maintenance per- 
sonnel engaged in the widespiead battle of the Atlantic His exceptional success in 
this vital service reflects the highest a edit on Captain Hernandez and the United 
States Naval Sei vice ” 


The late Dr Logan Clendenmg, F A C P , left a bequest of $50,000 to the Uni- 
versity of Kansas Endowment Association to be used for the Depaitinent of Medical 
Histon 


The New York Academy of Medicine will conduct its Eighteenth Graduate Fort- 
night October 8-19 The general theme will be “Contributions of the War Effort to 
Medicine ’’ 


Dr Roger S Mitchell, Jr , F A C P , of Glens Falls, New York, retired from 
active duty as Major, (MC), A U S , on May 4, 1945, and plans to work at the North 
Carolina Sanatorium, Sanatorium, N C, starting June 1, continuing until he has 
legained his health 


The American College of Chest Physicians, with a membership in 23 countries, 
has cancelled its annual meeting scheduled to be held at Philadelphia, June, 1945 

The Executive Council of the College voted to hold a business meeting of the 
Board of Regents at Chicago, June 17 


As the result of a nationwide poll among leaders in medical science. Dr Edwin J 
Cohn, Professor of Biochemistry at Harvaid University, has been chosen as the first 
winner of The Passano Foundation award Presentation of the $5,000 cash award 
will be made at an appropriate ceremony in historic Osier Hall of the Medical and 
Chirurgical Faculty of Maryland, in Baltimore, on tlie night of May 16 

The Foundation, which was established in 1944 by The Williams and Wilkins 
Company, Medical Publishers, of Baltimore, proposes to aid in any way possible the 
advancement of medical research, especially research tliat bears promise of clinical 
application For the encouragement of such research' the Foundation has established 
the award as one of its activities 

Dr Emil Novak, Associate in Gynecology m the Johns Hopkins University Medi- 
cal School , Dr Nicholson J Eastman, Professor of Obstetrics in the Johns Hopkins 
University’ Medical School, Dr George W Corner, Director of the Embryological 
Laboratory of the Carnegie Institution of Washington, represent the medical pro- 
fession on the Boaid of Directors of The Foundation 

Dr Cohn is distinguished for his work on the fractionation of blood Beginning 
in 1919 with a study of blood and blood proteins. Dr Cohn’s research has progressed 
until It has* yielded a spectacular group of five principal fractions of blood plasma 
which hold untold promise of usefulness m medical science 



COLLEGE NEWS NOTES 


763 


Fraction I contains fibrinogen, a substance which forms blood clots when activated 
by thrombin and from ^^hlch a series of fibrinogen plastics can be made and fashioned 
into any shape and to any consistency from elastic to solid Because this plastic 
material can be absorbed in the body it has many potential uses in surgery 

Fraction II contains immune globulin, which is useful in establishing an immunity 
111 such virus diseases as measles 

Fractions III and IV are proteins whose functions and usefulness have not yet 
been fully exploited, while fraction V contains the plasma albumin proteins which 
gue'the plasma its property of combating shock 

Following the presentation of the award by Mr Edward B Passano,' Chairman 
of the Board of The Williams and Wilkins Company, Dr Cohn will read a paper 
concerning the applications of his work on blood plasma to tlie field of clinical 
medicine 


The War-Time Graduate Medical Meetings 

This joint effort by the American College of Surgeons, the American Medical 
Association and the American College of Physicians has been quietly and efficiently 
going forward almost from the first of the War — a program of graduate lectures, 
demonstrations, ward teaching earned to physicians in Army and Navy installations 
in all parts of this country Hundreds of authorities, teachers and practitioners, in 
the many subdivisions of medicine have been and still are giving their time unstihtingly 
to this worthy work Enough credit and acknowledgment have not been given either 
to the faculties or to the many Zone chairmen and committeemen Let us not forget 
the fine work the War-Time Graduate Medical Committee (Dr F F Borzell, Chaii- 
man. Dr Alford Blalock and Dr George Morris Piersol) and its Zone Committees and 
faculties are doing 

As but one example of the activity of a Zone Committee, District No 14, embrac- 
ing Illinois, Indiana and Wisconsin, of which Dr W O Thompson, F A C P , Chi- 
cago, is the Chairman, during April alone conducted thirty-four separate sessions with 
repeated programs, in some instances, at the Billings General Hospital, Wakeman 
General Hospital, Gardiner General Hospital, Fort Sheridan, Vaughan General 
Hospital, Great Lakes Naval Hospital, Mayo General Hospital, Camp Ellis, Chanute 
Field, Camp McCoy, Truax Field, Fort Knox and Nichols General Hospital 

Following appear some of the programs scheduled for the immediate future , 

Region No 3 (New York) — Dr O R Jones, Chaiiman, Dr N Jolliffe, Di^ H W 
Cave 

Induction Centet , Giand Cential Palace, New Yoik Nezu } oik 

May 18 Deleterious Effects of Drugs on the Hemopoietic Svstem — Dr Nathan 
Rosenthal 

Ma> 25 Deficiency States and Their Recognition — Di H D Kiuse 

Region No 4 (Eastern Pennsylvania, Delaware, New Jersey) — Dr B P Widmann, 
Chairman, Dr J S Rodman, Dr S P Reimann 

U S Naval Hospital, Philadelphia, Pennsylvania 

May 18 Health Department Military Liaison in Venereal Disease — Dr Norman 
Ingraham 

Region No 5 (Maryland, District of Columbia, Virginia, West Virginia) — Di J A 
Lyon, Chairman, Dr C R Edwards, Dr C B Conklin 
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Newton D Bake} Gene) al Hospital, Mai hnsbxn West Vugima 

May 21 Narcosyiithesis and Hypnosis — Dr Addison McGuire Duval 

Peripheral Vascular Diseases Due to War-Time Conditions— Dr T Ross 
Veal 

June 4 Chest Injuries in War — Di I A Bigger 
Shock — Dr E I Evans 

June 18 Liver Diseases Seen in the Present War— Colonel Balduin Lucke 

A Regional Hospital, Langley Field, Virginia 

May 25 AMation Medicine — Dr L G Lederer 

Fundamentals of Plastic Surgerj'- Dr Robert E Moran 
June 29 Gastro-enterology — Dr Lay Martin 

Traumatic Surgery of the Abdomen— Lieutenant R C Wood 

Region No 14 (Indiana, Illinois, Wisconsin) — Dr W O Thompson, Chairman, 
Dr N C Gilbert, Dr W H Cole, Dr W D Gatch, Dr R M Moore, Dr H M 
Bakei, Dr E R Schmidt, Dr E L Sevnnghaus, Dr F D Murphy ‘ 

Gal dine) Geneial Hospital, Chieago, Illinois 

May 16 Mental Hygiene and the Prevention of Neuroses in War 

May 23 Wound Healing and Tendon Surgery 

June 6 Peptic Ulcer, Gall Bladder and Liver Diseases 

June 13 Thrombosis, Thrombophlebitis and Anticoagulants in Less Common Periph- 
eral Vascular Diseases 

June 20 Chest Diseases and Diseases of the Larynx 
June 27 Low Back Pain 

Station Hospital, Foil Sheridan, Illinois 

May 16 Peptic Ulcer, Gall Bladder and Liver Diseases 

May 23 Thrombosis, Thrombophlebitis and Anticoagulants in Less Common Pe- 
ripheral Vascular Diseases 
June 6 Chest Diseases and Diseases of the Laryirc 
June 13 Low Back Pain 
June 20 Pleart Disease and Allied Conditions 
June 27 Bone and Joint Infections 

-C 

Mayo Gencial Hospital, Galesburg, Illinois 

May 16 Chest Diseases and Diseases of the Laiynx 

May 23 Low Back Pain 

June 6 Heart Disease and Allied Conditions 

June 13 Bone and Joint Infections 

June 20 Arterial Vascular Disease — Traumatic Lesions 

June 27 Repair of Bone in Fractures and Diseases 

Vaughan Geneial Hospital, Hines, Illinois 

May 16 Heart Disease and Allied Conditions 

May 23 Bone and Joint Infections 

June 6 Arterial Vascular Disease — Traumatic Lesions 

June 13 Repair of Bone In Fractures and Diseases 

June 20 Diseases of the Kidneys — Urogenital Tract 

June 27 Blood Dj'scrasias, Malaria, Filariasis 
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Station Hospital, Camp Ellis, Illinois 

Arterial Vascular Disease — Traumatic Lesions 
Repau of Bone in Fiactures and Diseases 
Diseases of the Kidneys — Urogenital Tract 
Blood Dyscrasias, Malaiia, Filaiiasis 
High Blood Pressuie 

Laboratorj Diagnosis and Its Relationship to Medical and Surgical Treat- 
ment 

Station Hospital, Camp McCoy, IViscoiimi 

Diseases of the Kidneys — Urogenital fiact 
Blood Dyscrasias — Malaria — Filariasis 
High Blood Pressure 

Laboratory Diagnosis and Its Relationship to Medical and Surgical Treat- 
ment 

Conditions Affecting Glucose Metabolism 
Brain and Spinal Cord Injuries 

Station Hospital, 7 max Field, IVisconsin 

Conditions Affecting Glucose Metabolism 
Brain and Spinal Cord Injuries 

Diseases of the Intestinal Tract — Medical and Suigical Diagnosis and Care 
Plexus and Peripheral Nerve Injuries 
Dermatological Diseases 
Burns and Plastic Surgery 

Station Hospital, Clianntc Field, Illinois 

Dermatological Diseases 
Burns and Plastic Surgeiv 

Malignancies in the Army Age Group — Medical X-Ray and Suigical Diag- 
nosis and Treatment 
Endocrinology 

Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

Psychosomatic Medicine 

Billings Geneial Hospital, Indiana 

Malignancies in the Army Age Group — Medical X-Ray and Surgical Diag- 
nosis and Treatment 
Endocrinology 

Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

Psychosomatic Medicine 

Wound Healing and Tendon Surgery 

Mental Hygiene and the Prevention of Neuroses in War 

Wakeman Geneial Hospital, Indiana 

Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

Psychosomatic Medicine 

Wound Healing and Tendon Suigery 
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June 13 Mental Hygiene and the Prevention of Neuroses in War 
June 20 Thioinbosis, Thromboplebitis and Anticoagulants in Less Common Periph- 
eral Vasculai Diseases 

June 27 Peptic Ulcer, Gall Bladder and Liver Diseases 

Region No 16 (.Missouri, Kansas, Arkansas, Oklahoma) — Dr F D Dickson, Chair- 
man, Dr O P J Falk, Dr H H Turner 

A A F Regional Hospital, Smoky Hi.ll At my Ait Field, Salma, Kansas 

June 14 Gastrointestinal (X-Ray Findings in Abdominal Pathology) — Dr Ira H 
Lockwood 

Shock, Burns and Blood Dernatives — Dr Vincent T Williams 

Region No 23 (Nevada, Northern California) — Di S R Mettier, Chairman, Dr 
E H Falconer, Di D N Richards 

Hammond Genet al Hospital, Modesto, California 

May 30 Laboratory Aids in the Diagnosis of Disease — Di Jesse Carr 
June 13 Subacute Bacterial Endocarditis — Dr William J Kerr 

Station Hospital, Hamilton Field, Calif otiiia 

May 16 Fractures of the Extremities — Dr Carl Anderson 

May 30 Diagnosis and Treatment of Arthritis — Dr Stacy R Mettier 

Station Hospital, Camp Roberts, Calif otiiia 

May 19 Diagnosis and Treatment of Arthritis — Dr Hans Waine 
May 26 The Treatment of Poliomyelitis — Dr Henry D Brainerd 
June 16 Severe Infections of the Hand — Dr Edmond D Butler 

Station Hospital, Stockton Army Air Base, California 

May 16 The Treatment of Syphilis— Dr Norman N Epstein 
May 30 Use and Misuse of Endocrine Preparations— Dr Ernest W Page 
June 13 Early Ambulation of Surgical Patients— Dr H Glenn Bell 
June 20 Diagnosis and Treatment of Arthritis— Dr Hans Waine 
June 27 Injuries to the Knee Joint— Dr Carl E Anderson 

Oakland Atea Station Hospital, Oakland, California 
May 23 Diagnosis and Treatment of Hemorrhagic States— Dr Paul M Aggeler 



COLLEGE NEWS NOTES 


767 


OBITUARIES 

DR WILLIAM M DONALD 

Di William M Donald, Fellow of the American College of Physicians 
since 1917, was born m Allonburg, Ontario, Canada, in the year 1860 Aftei 
completing one yeai at the Univeisity of Toronto, he entered McGill Uni- 
\ersit) Faculty of Medicine which he attended for two -years, transfening to 
Wayne University College of Medicine, where he received his medical degree 
in 1887 

For many years Dr Donald was Professor of Internal Medicine at 
Wayne University College of Medicine At one time he was Chief of Staff 
and Attending Physician at St Mary’s Hospital In later years he was Con- 
sultant m Internal Medicine at the Evangelical Deaconess Hospital and 
Jefferson Clinic He was President of the Wayne County Medical Society 
from 1922 to 1923, President of the Tn-State Medical Association in 1928, 
former President of the Michigan Health Exposition, Emeiitus Member of 
the Michigan State Medical Society, having served at one time as Chairman 
of Its Medical Section He served as Chairman of the Wayne County 
Board of Review during World War I He received an Honorary Degree 
of Doctoi of Science in Medicine from Wayne University in 1935 

Keenly interested in the science of art, literature and philosophy, Dr 
Donald established the "Doctors Corner” of the Detroit Public Library, 
where he gathered many volumes written by physicians on non-medical sub- 
jects and fiction 

His inspiring personality, enthusiasm and leadership were demonstrated 
in his untiring efforts given to the Protestant Children’s Home of Detroit for 
more than thirty years 

His traits of honesty, kindness, charity and determination which shone 
throughout his life were dimmed only by his death in Grace Hospital, 
Detroit, December 20, 1944 The Michigan Fellows and Associates of the 
American College of Physicians join his family and many friends in mourn- 
ing the passing of this eminent physician 

Di Donald leaves his son, Lt Colonel Douglas Donald, who seived as* 
Governor for the'Amencan College of Physicians in Michigan until he was 
commissioned in the United States Army m 1942, and is now chief of medi- 
cine of the 40th Station Hospital in Corsica A daughter, Mrs Hendnek 
Pietei Van Gelder of Toronto, Canada, also survives 

P L Ledwidge, M D , 

Acting Governor for the State of Michigan 

DR WILLIAM NORTHRUP 

Dr William Northrup, Fellow of the American College of Physicians 
since 1919, was born in Elgin County, Ontario, in 1866 He attended 
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T. rinity Medical College, 1 oroiito, and later i eceivcd liis medical degree from 
the University of Western Ontario Medical School m London in 1894 He 
continued his education with postgraduate study at Rush Medical College, 
Chicago, in Edinburgh, Scotland , London, England , and Breslau, Germany 
He later did postgraduate work at the Trudeau School for Advanced Study 
of Tuberculosis, Saranac Lake, New York 

Dr Northrup was former President of the Kent County Medical So- 
ciety, Physician to Michigan State Reformatory, Ionia He was on the 
Consulting Staff of Butterworth, St Mary’s and Blodgett Memorial Hos- 
pitals, and he was a member of the American M^edical Association 

After a long and fruitful life. Dr Northrup died in Grand Rapids, 
Michigan, December 9, 1944, at the age of seventy-seven 

P L Ledwidge, M D , F A C P , 

Acting Governor for the State of-lMichigan 

DR JOHN WILLIAM FLINN 

Dr John William Flinn, F A C P , Prescott, Arizona, died November 21, 
1944, aged 74, of carcinoma of the rectum 

Dr Flinn was bom at Wallace, Nova Scotia, July 10, 1870 On his 
father’s side he was descended from Manxmen, his grandfather having come , 
to Canada from the Isle of Man His mother’s people came to Canada from 
Scotland He attended Pictou Academy, and received his medical education 
at McGill University, Montreal, graduating in 1895 Thereupon he returned 
to his home town and engaged in general piactice until 1898, when he was 
forced to change climate because of chronic pulmonary tuberculosis from 
which he had suffeied for some time He -came to Arizona, locating in King- 
man m September, 1898, where he continued in general practice until 1902, 
in which year he removed to Prescott Shortly after his arrival in Prescott 
he became ill with tuberculous pneumonia which confined him to bed for six 
months or more Following recovery Dr Flinn in 1903 established the 
Pamsetgaaf Sanatorium Having been impressed by Osier's dictum regard- 
ing tuberculosis, namely, that one should have "pure air, maximum sunshine, 
equable temperature,’’ he took the first letters of these words and added 
“good accommodation and food,’’ creating the name "Pamsetgaaf ’’ This 
sanatorium was the pioneer institution of its sort west of the Mississippi, 
and here Dr Flinn carried on his clinical and research work in tuberculosis 
during the next forty years, continuing as its medical director to the time of 
his death 

During these foui decades of fruitful research and treatment of tu- 
berculosis, Dr Flinn saw many changes in the concepts regarding the dis- 
ease, several of which he was instrumental in bringing about While not 
- a prolific writer, he was a constant reader and keen observer of the work of 
others, a severe critic of his own practice, the results of which he kept a de- 
tailed lecord, and from time to time he presented carefully prepared papers, 
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always eagerly leceived and listened to with respect by his confreies at home 
and abroad 

Because of his own pulmonaiy condition, Dr Flinn was forced to spend 
each afternoon at bed-iest, and he became a great student of the liteiature on 
tubeiculous and other lung diseases Throughout his whole medical life, 
in spite of physical handicaps, Di Flinn gave geneiously of his time and 
strength to organized medicine One of the “famous fighting four” of 
Ya\apai Count}, he was always m the forefront of any constructive activity 
of his own county medical society oi his state organization He was made 
secretary of the Arizona State Medical Association in 1908 and served 
through 1911, when he was foiced to relinquish this office because of physical 
limitations He was unanimously elected president of the Association in 
1914 

Dr Flinn had three sons and two daughters Di Zebud M Flinn, an 
Associate of the American College of Physicians, was killed in the Panama 
Canal Zone in 1940 Dr Robert S Flinn, like his father, is a Fellow of the 
College, and the third son, John S Flinn, is serving as a Captain m the Army 
of the United States 

Di John Flinn — a brave warrior, a good friend, a useful citizen, a 
worthy and respected confrere — we who remain glory in your achievement 
and will ever cherish your memory 

Selected fiom an Obituary prepared by 
Dr W Warner Watkins, F A C P , Phoenix 

DR HARLAN PAGE MILLS 

With the passing of Dr Harlan Page Mills, F A C P , Phoenix, on 
Februaiy 27, 1945, at the age of 72, the pioneer pathologist in Arizona laid 
down his work and went to his reward 

Dr Mills was born m Woith County, Missouri, August 29, 1873 He 
attended Maryville (Mo ) Seminary and Missouri Wesleyan College, there- 
after receiving his medical degree from the Marion Sims Beaumont College 
of Medicine m 1902 He served his internship at the Ensworth Hospital, 
St Joseph, Mo He entered general practice at Sheridan, Mo , where he 
lemained for several years In 1909 he accepted the position of assistant 
physician at the Missouri State Hospital No 2, St Joseph, and was later 
advanced to pathologist, m which position he served until moving to Phoenix 
During this time, in conjunction with another member of the staff, he pub- 
lished the report of a remarkable case which gained wide publicity as “a 
human hardware store” (JAMA, Jan 21, 191 1 ) This patient, a woman, 
was found at necropsy to have 1446 different articles of hardware in her 
stomach, including teaspoons, dozens of nails, tacks, pins, and so forth 

In 1914 Dr Mills became pathologist and assistant psychiatrist at the 
Arizona State Hospital In 1917 he became associated with the Patho- 
logical Laboratory, then a young and struggling venture His work in 
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and with that organization and its affiliation with the two general hospitals 
in Phoenix, along with St Luke’s Home, made up the circle of activities in 
which Dr Mills spent the remainder of his professional life Shortly aftei 
becoming associated with the Pathological Laborator}'^, Dr Mills started 
clinical laboratory work at St Joseph’s Hospital in Phoenix, at first bring- 
ing all specimens to his office, and later doing the examinations in the hos- 
pital with his own microscope which he carried back and forth From this 
humble start, the laboratory department of this hospital expanded until it 
reached such proportions that a full-time pathologist was 'required The 
same development took place at the Good Samaritan Hospital — ^then known 
as the Arizona Deaconess Hospital — where clinical laboratory work was 
started on a shoestring and developed through the years until it too required 
the sei vices of a full-time clinical pathologist Dr Mills was made con- 
sulting pathologist for each institution upon his retirement from the active 
direction of their pathologic departments He was also made an honorary 
membei of the statT of each hospital, in recognition of his more than twenty- 
five years of service as head of then respective departments 

Dr Mills held membership in the Maricopa County Medical Society 
(President, 1920), the Arizona Medical Association, Southwestern Medical 
Association, Radiological Society of North America (formerly a counselor), 
and he was a Fellow of the American Medical Association, and had been a 
Fellow of the American College of Physicians since 1931 He was a 
Diplomate of the American Board of Pathology He was a member of the 
Kiwanis Club, the Arizona Club, and the Phoenix Chamber of Commerce 
Outside of his professional work, his interest was m quiet’ cultural pursuits, 
his home with its flowers and shrubbery, music and reading, and a citrus 
grove in which he took considerable pride 

It should be recorded that Dr Mills was known almost as well in the 
specialty of radiology as in that of pathology While not a prolific writei 
he did produce personally or in collaboration with others some eighteen pub- 
lished articles, which reflect his interest in the unusual and his careful study 
of useful clinical laboratory procedures^ 

His physical disability was cardiovascular, arising from an arteiioscleiosis 
of, obliterating type He had suffered a sudden attack of Menier’s disease 
with resulting deafness some years ago Later a sudden paralysis of the left 
diaphragm developed , arteries in one or more fingers closed, causing painful 
Buerger’s syndromes A finger was amputated and histologic study re- 
vealed the characteristic endarteritis obliterans Doubtless similar arterial 
occlusions brought on the final fatal illness, which culminated in decompen- 
sation and pulmonary edema 

Dr Mills won the respect of his wide circle of friends, this respect grow- 
ing into an abiding affection on the part of those who were closely associated 
with him m professional work or social contacts Through the years his 
poise and courtesy, his consideration for others. Ins attention to detail and 
his excellent judgment in his work, his cultural appreciation of music, art 
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and literature, maiked him as a Christian gentleman, a scientist of no mean 
achievement, a sympathetic friend 

Selected from an Obituaiy piepared by 
Dr W Warner Watkins, F A C P , Phoenix 

DR FRANK GRAUER 

Dr Frank Grauer, F A C P , one of the oldest active physicians in the 
City of New York, died in the Presbyterian Hospital of New York City of a 
coronary occlusion on February 16, 1945 

Dr Grauer was born in New York, February 25, 1864, attended the Col- 
lege of the City of New York, and graduated fiom the Bellevue Hospital 
Medical College in 1884 During his early career he was assistant to the 
chair of pathological anatomy and medicine, and instructor in the Carnegie 
Laboratory of Bellevue Hospital Medical College, curator to Bellevue Hos- 
pital, pathologist to the Harlem, City, St John’s Guild, and Park Hospitals, 
also, formerly physician and pathologist to the Lutheran Hospital of Man- 
hattan Following his graduation he did postgraduate work in the Uni- 
versity of Berlin and in Frankfurt, Germany, and later studied at Harvard 
and Johns Hopkins 

Dr Grauer was held in very high regard as a doctor, and it is of interest 
to note that his Fellowship was sponsored by the late Drs Lewellys F 
Barker, Harold Brooks, and Joseph H Byrne who was Associate Secretary 
General of the College from 1918 to 1921 Dr Grauer continued to look 
after his practice until a short time before his death 

Asa L Lincoln, M D , F A C P , 
Governor for Eastern New York 

DR GUSTAV ADOLPH PUDOR 

Dr Gustav Adolph Pudor, F A C P , Portland, Maine, died March 7, 
1945 He was born in Portland, August 31, 1864 His father Dr Chris- 
tian F Pudor died when the boy was barely 6 years old, and his education 
was guided by his mother He attended the public schools and entered 
Harvard College, graduating with the degree of Bacheloi of Arts m 1886 
summa cum He then entered Harvard Medical School and received his 
medical degree m 1889 Two years of study m Berlin University followed, 
where in the latter part he had a seveie attack of the then rampant influenza 
which nearly cost him his life, as he insisted on continuing his studies until 
he broke down, and only complete and protracted rest m a quiet small town 
preserved his life In 1890 the young doctor hung out his shingle at the 
door where his father’s name had not been taken away m all these years after 
his death Dr Pudor became city physician, holding the appointment for 
two years In the meantime he had decided to go into tlie special field of 
dermatology, and m order to prepare himself fully he again went to Europe 
for study He was greatly appreciated at the clinics m which he worked 
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and received several offers to stay, but he declined While in Germany 
he mairied Frauleiii Margarete Besig, but as he wished first to become 
established in the then new field of dermatology, he leturned to America 
alone, leaving his young biide to follow him later His new work gradually 
started and succeeded He was house doctor for a few years at the Maine 
School for the Deaf, and then was elected to the new chair of dermatology at 
the Bowdoin Medical School, an appointment he held until this department 
of Bowdoin College was closed for lack of funds He gained the love and ' 
admiration of his students both for his excellent teaching and human and 
humoi ous appi oach 

During the first World War he served as Captain m the United States 
Army at a Base Hospital at Camp Devens, Massachusetts 

Dr Pudoi was on the staff of the Maine General and Children’s Hos- 
pitals until retired for age The Veneieal Disease Clinic of the Portland 
Dispensaiy was his special pet, and he devoted long years of intense woik to 
it In January, 1941, he suffered a second attack of influenza, which forced 
his retirement from practice, and he never legained full strength again Pie 
had been a Fellow of the Ameiican College of Physicians since 1927, and 
during his active years theieafter he seldom missed any of its Annual Ses- 
sions 

Dr Pudor was more than a dermatologist He was a lovable human 
being To a remarkable degree he always displayed that old-fashioned 
couitesy which makes one shrink from ever uttering a word that might 
wound the feelings of a brother practitioner He was a modest man who 
carried his honors lightly, an honest man who spoke candidly, a friendly 
man who really was interested m his neighbors, his associates, and his pa- 
tients, a truly Chiistian gentleman, who without professing any particular 
piety, exemplified in his daily life his faith and convictions that “it is better 
to give than to receive ” To quote Osier, Dr Pudor brought to the 
practice of medicine “the philosophy of hard work, the philosophy which 
insists that we are here, not to get all we can out of the life about us, but to 
see how much we can add to it ’’ 

For years I roomed with him as together we attended sessions of the 
American College of Physicians where, among a host of friends and ac- 
quaintances he was affectionately addressed as “Gus ” Wherever we ap- 
peared there soon developed, through his charm of manner, his sincere 
cordiality, a camaraderie that was good to behold Here was a nature 
“sloping toward the southern side,” as Lowell put it, which made and kept 
friends Early m life he learned that “temporal salvation depends on good 
food, abundant lest and cheerfulness ” That he had attained in full meas- 
ure Ere this he must have heard the words, “good and faithful servant ” 

Selected from an Obituary m the 
Journal of the Maine Medical Association 
by E W Gehring, M D , F A C P , 
former Governor for Maine 
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HIRSUTISM IN FEMALES, A CLINICAL STUDY OF 
ITS ETIOLOGY, COURSE AND TREATMENT-" 

By Grosvenor W Bissell, M D ,t and Robert H Williams, M D , 

Boston, Massachusetts 

The bearded lady has always heen a subject of lively interest To the 
public she IS amusing, to the showman piofitable, to the physician physio- 
logically fascinating — and to herself, utterly miserable Many instances of 
virilized women may be found m the literature, most of whom have been 
suffering from adrenal, pituitary, or ovarian tumors The earliest of these 
reports are little more than clinical observations, some with appended patho- 
logical findings Later, improved chemical and biological technics often 
aided m discovering the site of the disturbance In spite of our increased 
knowledge of endocrine physiology, however, much of the mfoimation is 
still conflicting and obscure 

Despite the voluminous literature concerning functional endocrine tumors, 
their actual occurrence is fairly rare In contrast, the occurrence of hirsute 
women is common In tlie past two years, we have seen more than 200 sucli 
patients Most of them have come to us with complaints which were mainly 
cosmetic As their histones were analyzed, however, the altered emotional 
state became a most striking feature As a result of their masculine ap- 
pearance, often in the presence of thoroughly feminine inclinations, many 
were pitiful neurotics 

In contrast with the many reports of masculinization resulting from 
functioning tumors, is the paucity of information regarding this type of 
“idiopathic” malady We believe that this neglected type of hirsutism 
represents the most important variety of the disease, because of its much 
commoner occurrence Accordingly, we decided to select at random a group 
of bearded women and to conduct certain investigations of their endocrine 
status Only through numerous studies of this type will information be 

* Received for publication July 20, 1944 
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obtsined sufficient to claiify the problem and to indicate a satisfactory 
method of theia]iy, which is so sorely needed 

Bcfoie icpoitmg oui findings it may be well to considei briefly the 
subject of ban giowth A few pertinent exjieiiments on animals demoii- 
stiate the following facts Well-fed adrenalectomiml rats ^ demonstrate 
precocious hair gi owth Underfed normal rats have delayed growth of hair 
even when skeletal growth continues- In these underfed animals the 
adrenals hypertrophy, and removal of these enlaiged glands causes growth of 
new hair within 40 hours after adrenalectomy ^ Administration of estrogens 
retards hair giowth in rats,'* guinea pigs"' and dogs'* Concomitant ad- 
ministration of androgens prevents this effect m rats “ Gonadectomy in 
fowls often causes changes in plumage, which in birds is somewhat analogous 
to hail “ Pituitarectomy and thyroidectomy have been shown to exert 
influence upon the piliary system of various animals 

Important as is this work in demonstrating some degiee of hormonal 
control on mammalian hair growth, most of it is yiot applicable to man whose 
piliary system is unique in several ways The most obvious sign of this 
dissimilarity is the marked difference in hair development on contiguous body 
areas in man Thus any discussion of human hair growth should include 
^ consideration of (1) hair growth per se, and (2) possible secondary in- 
fluences Much of the work on the first subject has been performed, and 
recently reviewed by Danforth ’ He states that although humoral control 
of human hair growth probably exists, the final product of each individual 
follicle IS largely determined by constitutional factors within the hair cell 
Itself Thus, considering the humoral complexes of the male as one factor, 
and of the female as another, there are some follicles unaffected by the dif- 
ference, while in others the effect may range from slight to profound In 
other words, there is a constitutional gradient of response of each individual I 
follicle to the hormonal influences which are presumed to be equally accessible 
to all This might explain why two morphologically identical follicles may 
produce fine body hair until puberty, when the product of one changes to 
long teiminal haii, while the product of the other continues unchanged 
throughout life 

On the basis of this concept, Danforth offers the following classifica- 
tion of hair Fust, geneial body halt (“lanugo” or “vellus”), which is un- 
influenced by endocrine factors Secondly, aniboseMial halt , present in males 
and females, but dependent on hormonal stimulation which is apparent!)' 
equivalent in both sexes The axillary and pubic hair exemplify this type 
Thirdly, ttuly sexual hair, represented by the beard of the male, and less 
clearly by the terminal hair of the shoulders, anterior chest and abdomen 
The head hair, or capifiis, is probably a secondary sexual characteristic also, 
since its weight per unit of length is greater m males ® 

The adrenal cortex, gonads, thyroid and anterior pituitary are the endo- 
crine glands mainly concerned with hair production The influence of the 
adrenal cortex on female ambosexual hair growth has recently been empha- 
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Sized ° In pan-hypopituitarism and m Addison’s disease, conditions in which 
the adrenal cortex is virtually non-functioning, axillary and pubic hair is 
absent The adrenal cortex in hypo-ovarian dwarfs, although present, is of 
subnormal size , likewise, the axillary and pubic hair is present but diminished 
in amount The ovaries and anterior pituitary apparently exert no direct 
influence on ambosexual hair growth in the female This is proved by cases 
of Addison’s disease with adequate ovarian and anterior pituitary func- 
tion,”’ which never developed pubic or axillary hair The maintenance of 
ambosexual haii after the menopause is also an indication of the absence of 
ovarian influence Prepubertal ovariectomy results in absent axillary and 
pubic hair but this is probably due to secondary lack of stimulation of the 
adrenal cortex by estrm 

In the male, there may be more complicated factors influencing the growth 
of ambosexual hair Males with panhypopituitarism, and thus, secondary 
adrenal cortical and gonadal hypofunction, have little or no axillary or pubic 
hair Men with Addison’s disease have sparse pubic and axillary hair 
Prepubertal castration does not prevent the appearance of ambosexual hair, 
although it may not be abundant Testosterone has been found to increase 
the size and number of the pubic sebaceous glands in prepubertal boys It 
would appear that male ambosexual hair growth is apparently conditioned 
by a synergism between the gonads and adrenals 

The beard of the male would seem to be influenced chiefly by testicular 
secretions Supporting this assumption is the absence of the beard in pre- 
pubertal castrates and its disappearance following postpubertal castration 
Hypopituitary males, who have secondary hypogonadism, likewise have no 
beard Men suffering from Addison’s disease do not experience such loss 
The ambosexual hair in both sexes, and the beard in males, are diminished 
or absent in myxedema This may be due in part to the secondary hypo- 
gonadism known to accompany this disease The major cause, however, is 
probably the generalized hypometabolism which affects not only the indi- 
vidual follicle growth, but also the function of the other endocrine glands 
Although the general body hair is supposedly uninfluenced by endocrine 
factors,^ clinical observation would seem to indicate that this is not entirely 
true One of the characteristic features of patients suffering from pan- 
hypopituitarism is the virtual absence of body hair Some cases of Addi- 
son’s disease haVe scanty or absent body hair Individuals with anterior 
pituitary hyperfiuiction are frequently hairj’^ Patients who have had ovarian 
and adrenal tumors removed frequently demonstrate postoperative dim- 
inution of their body hair It would seem that under certain circumstances 
even the vellus is conditioned by endocrine stimulation These effects may, 
of course, be mere reflections of a generally altered metabolism 

The foregoing facts seem to indicate that there are two major influences 
on hair growth, one constitutional, the other humoral The constitutional 
factoi IS the capability of response of each individual follicle to endocrine 
stimuli The humoJ al factor represents the various hormones supplying the 
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stimulus for hair production to those follicles inherently sensitive to then 
action Other local factors, such as follicular nutrition, nerve and blood 
supply must also exert their effect 

Since the control of normal hair growth is still obscure any discussion of 
the causes of pathological hair growth is difficult Hirsutism is defined as 
excessive hair growth, but there is no clearcut distinction as to what type of 
hair IS involved Also, there is a tremendous variation in the quantity and 
distribution of body hair in normal subjects Danforth's studies indicate 
that about one-third of the apparently normal white females have hyper- 
trichosis Redhch^® has classified hair distribution in the male, but he in- 
cluded only body-hair patterns, which are presumably less affected by endo- 
crine factors 

Although lacking in precise definition, hirsutism has been reported with 
many pathological entities The best recognized of these are basophilic tu- 
mors of the anterior pituitary (Cushing’s disease) and neoplasm and hyper- 
plasia of the adrenal cortex (adrenocortical syndrome, adrenogenital syn- 
drome, or Cushing’s syndrome) Also associated with hirsutism are ar- 
rhenoblastomata of the ovary,^® thymic tumors (with secondary adrenal 
hyperplasia),®®’®^ lutein cell tumors,®® and diffuse luteinization of the 
ovaries ®® Schwartz ®^ quotes some of the continental literature reporting ^ 
hirsutism associated with teratoma, neuritis, mumps, and encephalitis It / 
haff been described not infrequently accompanying low mentality states, am/ 
multiple sclerosis 

Permanent hirsutism may also accompany certain physiological processes 
It may accompany or immediately follow menarche, childbirth or menopause 
Genetics may also influence han growth Some families may be hirsute 
almost from birth Likewise, certain races, notably the Jews and Italians, 
appear particularly affected Hirsutism may also be transient It may ac- 
company pregnancy and disappear postpartum Recently we have noted its 
occurrence m two cases of severe burns It may also appear during therapy 
with dilantm ®® and testosterone ®“ 

It may be seen that hirsutism is a malady of unclear definition, and com- 
plex etiology In this paper, for purposes of clarity, we shall confine our; 
discussion to female hirsutism, which will connote the presence of a beard, 
associated with altered ambosexual hair-growth, unless otherwise stated 
Much of the current opinion seems to consider adrenal cortical malfunction 
as the greatest single factor concerned in the hirsute syndromes Our ob- 
servations were made with this premise in mind 

Clinical Material 

Thirty-three patients have been observed during a period of three years 
Actually, we encountered scores of patients during that time, but many were 
unwilling to permit adequate study, or did not satisfy the above criteria of 
hirsutism 
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When first seen, the patients ranged from 19 to 67 years of age 
Twenty-two of the group were married and the majority were hirsute before 
their marriage Most of the group were brunette and tended to be swarthy 
One patient, however, was a light blonde (I K ) and her abnormal hair was 
of the same hue There were six Jews and five Italians One patient 
(P W ) was a negress, which is interesting in the light of a recent article 
which states that hirsutism does not exist in this race 

Since hirsutism occurs 'either in the presence of some pathologic lesion, 
or as an abnormal response during some physiological state, we employed 
the following classification in cataloging our patients 

I Permanent Hirsutism 
A Pituitary 
B Adrenal cortex 
C Gonads 
D Hypothalamus 

E Other lesions (pinealoma, thymoma, etc ) 

F Idiopathic * 

1 Postpubertal 

2 Postpregnancy 

3 Postmenopausal 

4 Genetic 

a Familial 
b Racial 

s 5 Unclassified 

11 Transient Hirsutism 
Pregnancy 
Therapeutic 

Other causes (burns, etc ) 

In our series of 33 patients, 29 fall into “the idiopathic” class Of 
these, 20 are of the postmenarcheal type, four postpregnancy, two postmeno- 
pausal, two familial, and one unclassified Four additional patients (one 
pseudohermaphrodite, one acromegalic, and two cases of transient hirsutism) 
are discussed separately 

‘Hdiopathic” Hirsutism Twenty-four of these 29 women had heavy 
beards, which required daily shaving (figure 1) All but four of these 
displayed marked hypertrichosis on other parts of the body (figure 2) The 
abnormal hair was coarse and wiry The majority had increased hair over 
the forearms and thighs, usually an increase over the shoulders, and occa- 
sionally about the nipples and between the breasts In 23 subjects the pubic 
hair distribution was distinctly male One patient (F M ) had auburn 
head, pubic and axillary hair Soon after puberty she developed an exten- 
sion of her pubic hair over her abdomen Two distinct abdominal triangles 
with opposing bases resulted, one of auburn hair, representing the original 

* "Idiopathic” IS used in this paper to denote cases in which the primary etiologic factor 
causing the hirsutism was not clearly demonstrable Undoubtedly some of these cases 
might be classified as adrenogenital syndrome, etc , but the authors prefer to consider them 
in a less confining category, until better diagnostic proof is established 
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normal female distribution, and the othei of black hair, indicating the more 
recently acquii ed male escutcheon > 

Two of our patients, each Italian, were excellent examples of familial 
hirsutism One (AM) had three hairy sisters, a hirsute mother and 
grandmother She had heavy facial hair, male pubic hair distribution, and 
marked increase m hair over her extremities and shoulders The other 
patient (L M ) had five daughters and several granddaughters who showed 
marked generalized hirsutism Even the five year old granddaughter of 
this patient had a well-defined moustache and beginning facial hirsutism 



Fig 1 (Case L T ) This patient’s beard is the result of not having shaved for about 
48 hours Note the acne and seborrhea of the skin 

None, however, displayed male pubic hair In both of these families the hair 
tended to be more silky and finer in texture than in the patients with other 
types of hypertrichosis It was similar to excess “lanugo” hair described 
in the famous Jefticheff and Schwe Maong families of "dog men ” 

Two patients were representatives of the postmenopausal type Both 
had typical sparse, long, curly chin hair and well-marked moustaches 
Otherwise their body hair was normal 

Two patients (M J and MM) displayed moustaches only, unasso- 
^ dated with abnormal body hair They were included because of the large 
number of women seen with this type of abnormality , 

Signs and Symptoms Related to the Sexual System Aberration in 
sexual structure and function is an integral part of hyperadrenocorticism 
In Cushing’s syndrome, there is presumably an overproduction of steroids 
concerned chiefly with gluconeogenesis, with little involvement of the andro- 
genic components of the cortex It is classically associated with weak- 
ness, genital and breast atrophy, and sexual underfunction The adreno- 
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genital syndrome involves an overproduction of androgenic, anabolic factors, 
and IS associated with increased strength, good musculature, and genital 
hypertrophy 

'The effects of androgenic overproduction depend upon the time of its 
occurrence If the process begins in utero, pseudohermaphroditism results 



Fig 2 (Case S L ) Typical patient with "idiopathic” hirsutism Note the male 
pubic hair distribution and the hirsutism of the face and extremities The breasts are 
■ hypertrophied. 

if it IS delayed until sexual maturity is attained, the adrenogenital S)nidrome 
ensues An enlarged clitoris is one of the classic signs of this latter disease 
Formerly it was considered one of the diagnostic criteria, but recently it 
has been pointed out that there may be a great overlapping of signs, many 
cases of Cushing’s sjmdrome displaying features of the adrenogenital syn- 
drome and vice versa 
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The clitoris was definitely enlarged in 11 of these patients In each 
there was also a male configuration of pubic hair They were among the 
most bearded of the group It is of interest to note that in our series, al- 
though a male pattein of pubic hair distribution sometimes occurred without 
clitoral enlargement, the reverse was not encountered 

In 15 patients the labia majora were hypertrophied, giving a pouting, or 
ballooned appearance This was usually accompanied by clitoral hyper- 
trophy, but in a few patients (S DeA , L S , S L , G K , M J ) it appeared 
to be the only abnormality of the external genitalia Two (S DeA and 
S D ) had infantilism of the internal pelvic structures Another (L T ) 
was found to have atrophic ovaries at operation The lest had apparently 
normal internal pelvic organs 

In these 29 patients menstruation was normal in 16, and irregular in 12, 
often with six-month intervals between periods One patient (S DeA ) 
had never menstruated Four of the 11 patients with clitoral enlargement 
had perfectly normal periods Libido was low or absent in 12 patients, 
apparently normal in the remainder 

The breasts were well-developed in 27 patients, in fact, there was a ten- 
dency toward increased development This is of interest inasmuch as the 
adrenocortical syndromes are associated with lack of breast development, 
or breast atrophy 

Othei Physical Findings Obesity is a counterpart of adrenal cortical 
hyperfunction, especially the Cushing syndrome Recently, however, it has 
been emphasized that this obesity is not extreme and may be merely a redis- 
tribution of fat, which may give a superficial appearance of obesity The 
actual weight of children with adrenocortical obesity is not greatly increased 
over the average That adrenal cortical “obesity” is actually fat and not 
merely tissue fluid is recently reported 

In our group, obesity was generally characteristic Only seven patients 
were thin By comparing the actual weight with the ideal weight of each 
patient for her height and age, it was found that there was an actual increase 
in weight present (chart 1) 

The fat in our patients was largely confined to the trunk The arms and 
legs were inclined to be normal or even slender Most of the group had 
broad faces, thick necks and heavy shoulders Usually the abdominal fat 
panniculus was increased, and the hips broad and fat In none was the fat 
painful to pressure The obesity did not seem refractory to weight re- 
duction 

Thin skin with prominent veins has been noted in Cushing s syndrome 
Although an occasional patient demonstrated prominent venous patterns over 
the breasts, only one (E M ) had an integument of the type seen in Cush- 
ing’s syndrome, she showed many otlier manifestations of this syndrome 
It IS often assumed that acne is related to excessive androgen^ formation 
and acneiform lesions are frequently described with Cushing s syndrome 
Marked acne was observed m five of this group, slight acne in two others 



HIRSUTISM IN FEMALES 


781 


It IS of interest that the two patients with most severe acne had the least 
concomitant virilism (K C , R M ) 

Reddxsh-purple striae on the abdomen and shoulders were noted m seven 
patients Eight of the group complained of the appearance of ecchymoses 
upon relatively slight trauma 

Benign hypertension was found in six patients, all of whom were over 
42 years of age 

Restdts of Sugar Toleiance Tests Mild diabetes is one of the features 
of certain types of increased adrenal cortical function It has been shown 
that some of the cortical hormones promote gluconeogenesis Since there 
IS thought to be excessive production of such adrenal cortical hormones in 
Cushing’s syndrome, the diabetes accompanying that disease has been at- 
tributed to the increase in gluconeogenesis coupled with an inhibition of the 
tissue anabolism 

The diabetes of hyperadrenalcorticism is insulin-resistant Recently, 
Fraser, et aP® have devised a glucose and insulin tolerance test, based on 
tests developed by Himsworth®^ The procedure consists of the simul- 
taneous oral administration of glucose, with sufficient insulin given intra- 
venously to insure its utilization The resulting blood sugar curve, taken at 
30-minute intervals, is essentially a straight line in normals and in msuhn- 
sensitive diabetics In individuals with insulin insensitivity, there is a rise m 
the blood sugar level simulating a diabetic type of oral glucose tolerance 
curve This test has been found positive in cases of Cushing’s disease 

The test was performed on all of our cases by administering to each, m a 
fasting state, 100 grams of glucose by mouth, followed immediately by the 
intravenous injection of regular insulin (0 1 unit per kilogram of body 
weight) (This is the technic advised by Fraser except that four blood 
specimens were taken at 30-minute intervals, after the fasting specimen ) 
Since the test may be influenced by the preceding diet,®” each patient had 
taken a high carbohydrate diet for at least three days before the procedure 

Five of our patients had classical diabetes melhtus All were msuhn-m- 
sensitive as measured by the foregoing test Fourteen of the remaining 24 
showed abnormal glucose-insulin tolerance curves (figure 3) It may be 
seen that in all patients the blood sugar level at 60 minutes was well above 
the fasting level and in most had not "yet returned to the fasting value at 
the end of two hours All of the patients except one (M L ) were obese 
Of the normal curves obtained, two patients were very slender, and the rest 
somewhat overweight but not to the degree of the foregoing group 

The greater frequency of abnormal glucose and insulin tolerance tests 
in the obese hirsute women led to the performance of similar tests on pa- 
tients who were merely obese Three men, weighing 205, 263, and 286 
pounds, and two women weighing 180 and 175 pounds, were studied 
None exhibited abnormal hair growth or had any symptoms or signs re- 
ferable to hyperadrenocorticism All of these patients also had abnormal 
glucose insulin tolerance curves (figure 3) 
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We attempted to improve the test by giving both the glucose and insulin 
intravenously, using 25 grams of glucose in a 50 per cent solution and 0 1 
unit of regular insulin per kilogram, of ideal body weight The results 
obtained in a few cases showed verj' inconstant responses, but there was no 
evidence of insulin insensitivity 



Fig 3 Glucose and insulin curves of patients showing tendency towards insulin resist- 
ance -h-f— I— f- Normal curve Hirsute patients Obese patients without 

hirsutism 

An evaluation of the glucose-insulin tolerance test as a clinical procedure 
IS not pertinent to the general subject under consideration However, the 
possibility of the test being abnormal in some cases of simple obesity should 
be remembered Since obesity is present in Cushing’s syndrome, and since 
Himsworth and-- Kerr have pointed out that “the insuIin-insensitive dia- 
betics tend to be older, obese ” it may be asked if the abnormal 
curves obtained were not conditioned somewhat by the presence of over- 
weight 

17 -ket asteroids The urinary 17-ketosteroids*are (by definition) those 
steroids possessing a methylene and a ketone group at the seventeenth car- 
bon atom which enables them to combine with meta-dinitro-benzene (in the 
presence of alkali) to produce a pink color In the female it is believed 
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that all of the 17-ketosteroids are produced by the adrenal cortex Their 
determination would seem to furnish an index of adrenal cortical function 
in the female ' 

The 17-ketosteroid which represents the urinary end products of 
androgen metabolism are found in the neutral (non-phenohc) -fraction of 
hydrolyzed urine Estrone, also a 17-ketosteroid, is removed with the 
phenolic and the acid fractions, by treatment with alkali The remaining 
material represents the alcoholic alpha and beta ketosteroids, and a non- 
alcoholic fraction The beta ketosteroids are precipitated by digitonin 
which gives a means of separation The total and alpha ketosteroids are 
increased in cases of adrenal hyperplasia and adrenal cancer It is 

believed that the beta and non-alcohohc fractions are elevated only in cases 



Fig 4 17-ketosteroid excretions in cases of hirsutism A — Acromegalic B — Pseudo- 
hermaphrodite C, D — ^Transient hirsutism of pregnancy The rest are cases of “idio- 
pathic” hirsutism 

of carcinoma of the adrenal cortex The 17-ketosteroids were deter- 
mined in our cases according to methods which have been employed in this 
laboratory' for several years In some instances, alpha fractions were 
determined, so that an estimate of the beta and non-alcoholic fractions might 
be obtained The latter were not further separated In this laboratory, 
the normal range of excretion of total ketosteroids m adult females is from 
5 to 10 mg per 24 hours Collections were always made when the patients 
were in excellent health and free of the most trivial infections, since even 
mild infectious states are known to lower steroid output It will be noted 
that the great majority of these patients had 24-hour 17-ketosteroid ex- 
cretions within the normal range, or in a range considered definitely sub- 
normal for adult women (figure 4) This latter finding has surprised us 
considerably, and we are unable to explain it Somewhat high values were 
found m four patients (E M , M L , L T , and S D ) all of whom showed 
severe virilizations Three patients (I K , M F and F M ) also exhibited 
slightly elevated values The first two of these exhibited hypertrophy of 
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the clitoris The thud patient was shm, and although she had a male hair 
distribution, complained only of infrequent menses In a few cases in which 
beta fractions were obtained, the results were normal 

Radiographic Studies Roentgenograms of the skull, sella, spine, pelvis, 
and long bones were obtained in each case In each, the sella turcica was 
normal No abnormalities were detected in the long bones, or epiphyses 
Two patients showed slight osteoporosis of the spine One of these (A 
McG ) probably had postmenopausal osteoporosis, while the other patient 
(E M ) had Cushing’s syndrome The latter patient also showed slight 
decalcification of the skull 

All patients had flat films of the abdomen for kidney outline and position 
If any displacement was noted, intravenous or retrograde pyelography was 
then employed In none was there any finding suspicious of adrenal tumor 
or hypeiplasia Two (M L , M Me) showed the presence of renal calculi, 
the first, bilateral, the second, unilateral In both, pyelotomy was per- 
formed because of renal colic We did not feel that perirenal air injections 
for roentgenographic studies were justified m most of these cases 
. Other Laboratory Data Fourteen of this group had one or more basal 
metabolic rate determinations, all within normal limits Qualitative tests 
of the urine (Sulkowitch test) showed no evidence of hypercalcmuna save in 
one case (M L ) Red blood cell counts and hemoglobin determinations 
gave no evidence of polycythemia In seven of the more severe cases, 
estimations of sodium, potassium, chloride and CO 2 were performed, but no 
deviation from tlie normal was observed 

Estimations of gonadotropins were made m several cases It is interest- 
ing that m two instances (P W, G K ), although the patients were still 
menstruating, assays of the urine for the follicle stimulating hormone showed 
that more than 10 rat units were excreted per 24 hours, indicating hyper- 
function of the pituitary gland Roentgen-rays of the sella turcica were 
normal m both instances 

As we mentioned above, most of the cases came to us with complaints 
chiefly related to the disturbing cosmetic or psychic effects of hirsutism 
Three patients, however, seemed to represent classical adrenal cortical syn- 
dromes Their histones are given m detail Some of the many problems 
involved in the establishment of an etiology of hirsutism and the difficulties 
encountered in the treatment of these individuals are illustrated in the fol- 
lowing cases 


Case Reports 

Case 1 M L , a 19 year old student nurse, was admitted to the hospital May 27. 
1941, because of a typical attack of renal colic on the left At the age of 12 she 
began to have painless menstrual periods of eight days’ duration occurring at inter- 
vals of two to four months For five months before this hospitalization she had had 
no menses At 17 she noticed an abnormally large amount of hair on her face, 
abdomen, arms and legs Soon it became necessary for her to shave -daily She 
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presented a striking configuration (figure 5) m that she had a large head and neck, 
broad shoulders, and narrow hips The excess adipose tissue in the head and neck 
stood out in great contrast to very small amounts elsewhere The breasts were rela- 



Fig S (Case ML) Note the large head and neck, broad shoulders, narrow hips, small 
breasts, male escutcheon, and prominent muscles 

tively small Many muscle patterns in the extremities were readily noticeable She 
weighed 137 pounds and was 68 inches tall There were patches of brown pigment 
over tlie chin, neck, axillae, areolae, breasts and abdomen A heavy beard was present 
and there was a moderate increase of coarse black hair over shoulders, extremities. 
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and abdomen A male escutcheon was noted There were no striae Acne was not 
present The blood pressure was normal The labia inajora were distinctly large and 
pouty and the clitoris was twice normal size The uterus and oiaries seemed to be 
normal 

Red, white and differential blood cell counts were normal The urine contained 
a small number of red and white blood cells but no albumin or sugar B colt were 
cultured from the urine The Sulkowitch test for calcium gave a strong reaction 
even after the patient s diet had contained only a small amount of calcium for three 
days Blood chemical studies showed the sodium to be 141 m eq per liter, potassium 
45 m eq per liter, non-protein nitrogen 34 mg per 100 cc, calcium 102 mg per 100 
cc, phosphorus 3 8 mg per 100 cc, phosphatase 3 4 Bodansky units, cholesterol 154 
mg per 100 c c and total protein 7 1 gm per 100 c c Roentgenograms of the sella 
turcica, chest, hands, humeri, femora, and pelvis were normal The development of 
tlie bones was in accordance with the age of the patient Pyelograms showed two 
small calculi in the left renal pelvis, and a small one in the right renal pelvis, but no 
displacement of either kidney 

The glucose-insulm tolerance test, using 6 units of insulin intravenously and 65 
grams of glucose by mouth, gave the following changes in blood sugar 87, 119, 133, 
143, 142, 143, and 147 mg per 100 c c , the specimens having been taken at 0, 20, 30, 
45, 60, 90, and 120 minutes after beginning the test The basal metabolic rate was 
plus 2 per cent The visual fields were normal An assay of a 24-hour specimen of 
urine for 10 rat units of follicle stimulating hormone was negative The excretion 
of 17-ketosteroids was found to be 7 4 and 10 3 mg during two periods of 24 hours 
In the latter specimen 10 1 mg of the alpha fraction were present Stained smears 
of vaginal scrapings taken at intervals showed an estrm effect but never a luteal 
effect 

On July 21 a left pyelolithotomy was performed The left adrenal was found to 
be somewhat enlarged and about one-half of it was removed Cut section showed the 
center to be thicker than normal and fat stains revealed an excessive quantity of 
lipoid Within a week after operation the patient had her first menstrual period 
in SIX months The flow lasted for seven days and was associated with cramps, sug- 
gesting that a secretory endometrium was present An endometrial biopsy obtained 
one day before the next period, one month later, demonstrated a secretory endometrium 
Following operation no change m the hair growth was noted, but there was a slight 
increase in breast development There were 13 4 mg of 17-ketosteroids, 10 1 in the 
alpha fraction, excreted on August 22, and the total excretion on August 30 was 6 8 
mg The serum sodium and potassium remained normal 

The foregoing data indicate that following the operation an improvement of 
the patient resulted in some respects, but there was no change in the hirsutism, the 
greatest concern of the patient By this time we had some evidence that the patient 
was suffering from hyperadrenocorticism which presumably had resulted from the 
excessive production of adrenotropic hormone Experiertce has illustrated that in 
patients with disorders of the type encountered here, neither roentgenotherapy nor 
surgery directed toward the adrenals of pituitary has been of much aid Thereupon, 
we attempted to produce an “antihormone effect” by the prolonged administration 
of adrenotropic hormone Such an approach is based on the hypothesis that injec- 
tions of this hormone during a period of a few weeks would bring about changes in 
the body, immune or otherwise, which would prevent the adrenals from responding 
appreciably to either tlie injected hormone or the patient s own adrenotropic hormone 
and might thereby cause a regression of the disease On September 3 she began 
leceiving subcutaneous injections of adrenotropic hormone* 1 cc daily Five days 

* We are indebted to the Armour Laboratories, Chicago, 111 , for Adrenotropic Factor 
The solution used contained 10 adrenotropic units (Colhp) per 10 cc 
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later the dosage was increased to 1 cc twice daily, and tins was continued until 
October 9 During the course of treatment the only clinical change observed was that 
the patient developed an increased desire for salt and complained of slight sensitivity 
to cold On September 14 the excretion of 17-ketosteroids was 7 0 mg , 6 6 mg of 
which was in the alpha fraction, October 5 the excretion was 13 3 mg with 11 2 mg in 
the alpha fraction No change occurred in the serum sodium or potassium At the 
end of the adrenotropin therapy a precipitin test was performed using the patient’s 
serum and a specimen of the hormone used A negative reaction was obtained even 
at 1 8 dilution and in spite of using a suspension of celloidin particles to increase 
tlie sensitivity of the test 

For two months after the adrenotropin therapy no treatment was given During 
this time the patient’s clinical status remained unchanged The serum sodium and 
potassium remained normal On October 28 a glucose-insulin tolerance test, using 
65 grams of glucose, orally, and 6 5 units of insulin, intravenously, yielded evidence 
of insulin resistance as indicated by the following changes in blood sugar, expressed 
as milligrams per 100 c c of blood 84, 105, 137, 151, 171, and 154, the specimens 
having been obtained at 0, 20, 30, 45, 60 and 120 minutes after the test was begun 
Urine specimens saved over a period of four days (December 13-17) contained an 
average of 12 5 mg of 17-ketosteroids per day Thus it would seem that the adreno- 
tropin therapy had afforded no definite benefit 

We next considered the possible effects of the administration of ovarian hor- 
mones in large doses It has been shown that in rats very large doses of proges- 
terone cause atrophy of the adrenal cortex Certain observations have been made 
which indicate that estrin stimulates the production of the luteinizing hormone in the 
pituitary gland and this substance can stimulate the adrenal cortex causing it to secrete 
androgenic hormone Accentuation of this process, as by the administration of large 
amounts of estrogens, would tend to increase the androgenic manifestations How- 
ever, estrogens also exhibit a directly antagonistic action to therapy with androgens 
Whereas it is desirable to obtain the latter effect in hirsutism the former (mascu- 
linizing) effect would, of course, be undesirable With these principles in mind we 
treated our patient with a large amount of progesterone,* 25 mg intramuscularly daily, 
for two months, during the last month of which 1 66 mg of alpha estradiol benzoate 
was given intramuscularly three times weekly During this therapy, in addition to 
studying the patient’s clinical status, we also conducted balance studies, as concerned 
nitrogen, sodium, potassium and calcium (figure 6) 

During treatment a definite enlargement of the breasts and hips resulted, but 
there was no change in the hirsutism The progesterone therapy given alone or in 
conjunction with alpha estradiol benzoate had no definite effect on the nitrogen, sodium, 
potassium or calcium balances The patient tended to remain in a slightly negative 
nitrogen balance The calcium balance, although variable, tended to bS negative most 
of the time The serum calcium, sodium and potassium, determined twice during the 
course of therapy, remained normal The excretion of 17-ketosteroids was less 
(average of 5 1 mg daily for four days) at the completion of therapy than had been 
found at any other time However, a determination of the 17-ketosteroids one month 
later showed a return to the previous high level 

During the fifteenth four-day period of the balance study the patient developed 
an attack of renal cohc on the right, and passed a small stone in the urine A roent- 
genogram of the abdomen showed several small stones in the right kidney On 
March 29, 1942, the right adrenal and kidney were explored surgically Each looked 
normal, but about one-third of the adrenal was removed On microscopic examination 
tins tissue showed many areas of tuberculosis, some of which were caseous The 

*We are \ery grateful to Schering Corporation, Bloomfield, N J , for a supply of 
progesterone and alpha estradiol benzoate • 
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adienal tissue otherwise appeared normal A tuberculous sinus developed at the 
operative site and required several months to heal 

On July 17, 1942, the 17-ketosteroid excretion was 16 3 mg It is to he em- 
phasized that this was one of the highest values obtained in this case and was deter- 
mined after the patient had been in bed several months with a chronic infection — 
factors which tend to lower the 17-ketosteroid excretion On December 6 and 
December 30 she excreted 1 9 and 4 3 mg of 17-ketosteroids, respectnely 



Fig 6 (Case ML) Each column is for a period of 4 days The transverse lines 
on the ordinate represent the content of the various substances in the diet The prog^esterone 
was given intramuscularly in doses of 25 mg daily The estrin (alpha estradiol benzoate) 
was given, intramuscularly, m doses of 1 66 mg three times per week 

Case 2 L T , a 33 year old married white woman was admitted to the Fourth 
Surgical Service of the Boston City Hospital on April 26, 1942, complaining of right 
upper quadrant pain and increased hair growth on her face and body Physical ex- 
amination revealed an obese, hirsute woman with vague abdominal tenderness 
Laboratory examinations were within normal limits ^he 17-ketosteroid estimation 
was 12 mg per 24 hours Intravenous pyelograms showed partial fixation of the 
left kidney, perirenal insufflations were not conclusive but it was thought that there 
was enlargement of the left adrenal She was discharged without further study 

She was admitted to the Medical Wards of the Massachusetts Memorial Hospitals 
on March 18, 1943, complaining of a progression of her hirsutism She stated that 
she had gained 20 pounds in weight in the past three years, and had noted a definite 
increase in strength Her voice had grown deep and had “cracked” several times 
while singing Her skin had become increasingly greasy, acne had been present for 
eight or nine months, and some purplish-red striae had appeared over her arms and 
shoulders Her face had become broad Her catamenia had begun in her teens and ^ 
had been regular until about one year previously During the year preceding this 
hospitalization her periods were often seven to eight weeks apart and lasted for inter- 
vals varying from three to seven days 

Physical examination revealed an obese white female with a florid complexion, 
and a prominent beard and moustache (figure 1) The temperature was 98 6° F, 
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pulse 80 per minute, respiiatory rate 18 per minute, and blood pressure 120 mm Hg 
systolic and 92 mm Hg diastolic The skin was moist and pink, striae were present 
over the deltoid region and abdomen , acne was marked, especially on the face The 
hair was increased greatly on the face, forearms, legs, and around the nipples The 
pubic hair followed a male pattern The visual fields were normal The thyroid 
gland was normal m size The heart and lungs were normal There was slight ten- 
derness of the right kidney where it was thought there was a palpable mass Pelvic 
examination revealed normal labiae, a normal clitoris and a retroverted uterus The 
neurological status was normal 

The red, white and differential blood cell counts and urinalyses were normal 
The non-protein nitrogen was 22 mg per 100 cc of blood, fasting blood sugar, 
73 mg per 100 cc , chloride, 103 4 m eq per liter, COg combining power, 59 vols 
per cent, and the creatinine was 2 1 mg per 100 cc The oral glucose tolerance test 
yielded blood sugar values of 72, 126, 91, 66 mg per 100 c c , the samples having been 
taken at 0, 30, 60, and 120 minute intervals The glucose-insulm tolerance test 
showed values of 76, 66, 86, 104 and 99 mg per 100 cc, tlie samples having been 
taken at 0, 30, 60, 90 and 120 minute intervals Roentgen-rays of the skull, sella 
turcica, chest, and Aymus were normal Intravenous pyelograms were apparently nor- 
mal The spine showed some scoliosis m the dorsal region with slight decalcification 
A 24-hour specimen of urine gave a negative assay for 10 rat units of follicle stimulat- 
ing hormone There were 12 mg of 17-ketosteroids excreted in the urine in 24 hours 
The perimetric fields were normal 

Because of the sudden progressive nature of her symptoms and the questionable 
enlargement of the left adrenal suggested by perirenal insufflation, the patient under- 
went an exploratory laparotomy on April 14, 1943 At operation, an abnormal mass 
was thought to exist at the upper pole of the left kidney The right adrenal was not 
enlarged Both ovaries were small and atrophic The uterus was slightly enlarged 
and contained fibroids On June 6, 1943, a left adrenalectomy was performed Al- 
though at operation the left adrenal gland was thought to be somewhat enlarged, the 
pathological report was “histologically normal adrenal ” 

She was discharged on June 19, 1943 Soon after her operation the patient 
stated that she felt weaker, and also that her beard required less attention She lost 
30 pounds and her periods were reestablished at monthly intervals Despite her state- 
ments, we have observed no effect on her hirsutism 

Case 3 E M ,* a 42 year old white female, was admitted to the Thorndike Ward 
on August 20, 1943, complaining of uncontrolled diabetes for some years, increased 
facial hair, and pain in the back 

Menarche occurred at 11 years and menstruation was often grossly irregular 
She successfully underwent seven pregnancies, the last at the age of 32 years Ten 
years previous to admission (almost immediately after her last delivery) she noted 
the onset of polyuria and polydipsia At this time glycosuria was discovered 
She continued to lactate for several years and noted the growth of a heavy black beard, 
which progressed to date and which required daily shaving The hair of her head 
had thinned The patient had been obese for about 15 years, her greatest weight 
being 225 pounds 

About nine years before admission she was operated upon for an ovarian cyst 
She recovered successfully and was discharged on a diet and 70 units-of insulin daily, 
which did not adequately control her diabetes Her diabetic state remained uncon- 
trolled despite numerous attempts to improve it 

In March, 1941, she was admitted to the Massachusetts General Hospital where 
it was found that she had diabetes of the msulin-resistant type, as evaluated by 
insulin and glucose-insulin tolerance tests The cholesterol was 159 mg per 100 cc 

*We wish to thank Dr Fuller Albnght for allowing us to stud> this patient 
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of plasma, calcium 10 8 mg per 100 cc of serum, phosphorus 29 mg per 100 cc of 
serum, phosphatase 2 1 Bodansky units Roenigen-rays of the skull and spine demon- 
strated mild osteoporosis Ihe sella turcica was normal A perirenal air insufflation 
• was tliought to show a suspicious shadow m the region of the right adrenal The 
17-ketosteroid assays were 25 6 and 24 3 mg per 24 hours The patient was given a 
ketogenic diet, without insulin (although she had been taking 70 units previous to ad- 
mission) She did not develop ketosis and noted no subjective change except increased 
weakness When she was given a normal diet she felt better but there were no ap- 
preciable changes in her blood or urinary findings 

In June, 1941, she was admitted to the Massachusetts Memorial Hospitals com- 
plaining of headaches Her blood piessure was 142 mm Hg systolic and 100 mm 
Hg diastolic A lumbar puncture, performed to relieve the headaches, showed an 
initial pressure of 220 mm of water (altliough the patient possibly was not relaxed) 
An intravenous pyelogram was interpreted as showing an enlarged left kidney The 
I^'kctosteroid excretion was 18 and 14 4 mg per 24 hours respectively, on two oc- 
casions She was discharged on a diet of carbohydrate 150 grams, protein 70 grams, 
fat 60 grams, and was told to take 45 units of protamine insulin daily A later course 
of roentgen-ray tlierapy directed to the pituitary had little apparent effect on her 
diabetes 

Physical examination revealed a middle-aged woman with plethoric features and 
marked girdle obesity (figure 7) The blood pressure was 140 mm Hg systolic and 90 
inm Hg diastolic Black hair was present in increased amounts on the upper hp, 
chin, arms, legs, and abdomen, the latter having a male pattern The skin was thin, 
reddish-purple striae were present over the shoulders and hips, and tlie superficial 
veins were piominent There were one or two (spontaneous) bruises on her lower 
extremities The thyroid was palpable and there was a firm nodule to the right of 
the isthmus The lungs and heart were normal The abdomen presented a large 
panniculus of fat, no internal oigans or masses were palpable Pelvic examination 
revealed hypertrophy of ^he major and minor labiae, and a clitoris about twice tlie 
normal size Neurological examination was normal 

Blood cell counts were normal Repeated urinalyses showed a 4 plus sugar reac- 
tion Fasting blood sugars varied from ISO to 252 mg per 100 cc There were 
95 m eq of chloride per liter of serum, total protein, 6 9 grams per 100 cc of serum 
The glucose and insulin tolerance test gave the following values 204, 222, 270, 292, 
and 345 mg of sugar per 100 c c of blood, the samples having been taken at 0, 30, 

60, 90 and 120 minutes respectively Two determinations of the basal metabolic rate 
were within the normal range Roentgen-rays of the sella turcica and intravenous 
pyelograms were normal 

The patient was given a constant diet of protein 71, carbohydrate 162, fat 58, 
without insulin On this regimen she excreted varying amounts of sugar in the urine, 
ranging from 42 to 66 grams per 24 hours She did not show a negative nitrogen 
balance After she had been maintained on the above diet for a control period of 
16 days, she was given thiouracil 0 6 gram per day from September 1 to 12, 1 gram 
per day from September 13 to 21 She displayed mild ketonuna during the last week 
of treatment Results of this therapy are discussed separately v ^ j 

On September 8, 1942, she was discharged on her previous diet of carbohydrate 
ISO, protein 70, fat 60, and was told to take 24 units of protamine insulin daily before 
breakfast She has been taking thiouracil 02 gram daily for eight months but has 
noted no change in her hirsutism 

Discussion These three patients present certain of the manifestations of 
Cushing’s and of the adrenogenital syndrome 
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The first patient (M L ) is a good example of the adrenogenital syn- 
drome coming on after menarche The excellent musculature, clitoral en- 
largement, masculinization and somewhat elevated 17-ketosteroid excretion 
are characteristic The distribution of fat, and tendency toward insulin 
resistance are more commonly associated with Cushing’s syndrome, however 



Fig 7 (Case EM) Note the obesity of the trunk contrasted with slim extremities 
Hair and veins are prominent over the breasts Legs show spontaneous bruises Beard is 
not promment, since patient had just shaved. 

The slightly negative nitrogen balance may be related to the concomitant 
presence of chronic infection 

The second case (L T ) is probably an example of the same disease m 
an older woman This patient differs, however, in that she had much more 
acne, a normal clitoris, a normal glucose and insulin tolerance test and low 
17-ketosteroid excretion 

It is quite evident that some functional alteration m physiology has oc- 
curred m botli these patients Neither had any clinical evidence of a pit- 
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ultary lesion In both the ovaries were ruled out as a cause of the patient’s 
trouble Surgical exploration showed some hypertrophy of one adrenal in 
the first patient The ablated adrenal of the second patient was normal 

These patients demonstrate the inadequate correlation between mor- 
phology and function Ceitainly the seventy and progression of these 
patients’ symptoms is eloquent evidence of malfunction Yet the histologi- 
cal evidence of adrenal hyperfunction was slight in one and absent in the 
othei Even so, the positive moi phological findings in one of these "idio- 
pathic” cases suggest that, with the coming of improved histological tech- 
nics, many cases will be removed from this classification 

The third patient apparently fulfills the criteria for a diagnosis of 
Cushing’s syndiome Yet hcie again we could not localize the primary 
anatomical etiologic factor in her disease Recently another such patient 
has been reported,^® again emphasizing the inadequacy of our diagnostic aids 
Together, these three cases also piovide all the comment necessary on the 
ineffectuality of surgery, roentgen and medical therapy on the progress of 
the hirsutism 

^ Hiisuhsm Associated with Pitmtaiy Disease — Ao omegaly Hirsutism 
1^ sometimes associated with acromegaly One such case was observed m 
our group Because this patient came to autopsy we include her clinical 
history and postmortem findings 

Case 4 M D , a SO-year old white unmarried female, was admitted to the 
Second Medical Service of the Boston City Hospital, on July 11, 1941, in marked 
cardiac failure Twenty years previous to her admission her features grew coarse, 
her hands enlarged, her voice deepened, and headaches Began to accompany her 
menses Seventeen years before admission she underwent a leiomyomectomy, followed 
by amenorrhea, which persisted until two years previous to admission, when she had 
several normal catameniae Amenorrhea then recurred Sixteen years prior to the 
present entry, she developed diabetes mellitus and thyrotoxicosis An adenomatous 
colloid goiter was removed Six years later, hirsutism developed During the four 
years preceding admission, fasting blood sugars ranged from 178 to 322 mg per 100 
cc and blood pressures -from 210 mm Hg systolic and 110 mm Hg diastolic to 140 
mm Hg systolic and 80 mm Hg diastolic 

Physical examination revealed an orthopneic, well-nourished, middle-aged woman 
with acromegalic features The upper Iip and jaw were very hairy The skin was 
thick and coarse The hands and feet were large The temperature was 98° F , 
pulse 100, respiratory rate' 30 per minute, and blood pressure 148 mm Hg systolic 
and 112 mm Hg diastolic A thyroidectomy scar was present, and an increased 
amount of adenomatous thyroid tissue was palpated The lungs revealed dullness and 
moist rales at the left base posteriorly The heart was enlarged, and there was a 
systolic murmur at the apex The liver was enlarged and tender The pubic hair 
had a male pattern, but there was no hypertrophy of the clitoris There was ex- 
tensive pitting edema of the ankles, legs, and sacrum The neurological examination 
was normal 

Laboratory tests revealed the following Blood cell counts were normal Nu- 
merous urines showed 1 plus to 4 plus albumin, and no sugar The blood Hinton 
reaction was negative The non-protein nitrogen was 25 mg per 100 c c , chlorides 
100 m eq per liter, cholesterol 250 mg per 100 cc , calcium 10 mg per 100 cc of 
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serum, phosphorus 3 9 mg per 100 cc of serum, phosphatase 4 5 Bodansky units, 
total protein 5 giams per 100 cc Numerous fasting blood sugars weie less than 120 
mg per 100 cc, with one exception which was 175 mg per 100 cc The roentgen- 
ray of the skull was interpreted as showing Paget’s disease, roentgen-rays of the 
hands showed elongation of the first metacarpals The basal metabolism was minus 
12 per cent (after partial recovery from cardiac failure) The follicle stimulating 
hormone assay was positive for 18 rat units The 17-ketosteroid excretion was 4 mg 
per 24 hours A glucose-insulin tolerance test showed values of 107, 144, 179, 175, 
222 mg per 100 c c , specimens having been taken at 0, 30, 60, 90, and 120 minute 
intervals 

The patient’s cardiac failure improved She was given desiccated thyroid 
(U S P ) 06 gram per day and showed further improvement 

On September 23, 1941, the patient reentered the hospital, with a recurrence of 
her congestive failure She failed to respond to therapy and died 

Postmortem Examination The external appearance was that already noted in the 
antemortem examination The liver was slightly enlarged (2,480 gm ) extending 4 
cm below the costal margin The spleen (320 gm ) showed a small area of in- 
farction The pleural cavity had many adhesions on the right, with a small quantity 
of serous fluid in the right base The heart (620 gm ) showed hypertrophy of both 
ventricles and considerable dilatation of the right auricle Both coronary arteries 
were atheromatous An adherent, pale-gray thrombus was present over both surfaces 
of the anterior half of the interventricular septum 

The examination of the endocrine organs' was as follows 

Pitmtaiy The organ weighed 1 gram The anterior lobe contained a soft 
necrotic area, which comprised one-third of its bulk Histologically it was found 
that much of the anterior lobe consisted of a pituitary eosinophilic adenoma largely 
destroyed by a recent infarct The cells of the remaining portion of the gland showed 
a predominance of basophiles 

Thyioid The lateral lobes were of usual size, and contained numerous cysts 
and much fibrous tissue Microscopically there was great variation in the size of 
the follicles, most of which were filled with old colloid There was no epithelial 
hyperplasia 

Adrenals The right adrenal weighed 16 gm , the left 12 gm They were firm, 
and there was a very deep yellow color of the cortex Histologically there was no 
hyperplasia of the cortices ' 

Genital organs The uterus was small and firm, displaying an inactive endo- 
metrium The ovaiies were small (5 cm in diameter) No follicles were seen 
The pancreas and pai athyroids were not grossly or histologically remarkable 

Discussion This patient’s clinical history suggests that 25 years previ- 
ous to our observation, she began to develop her pituitary tumor The 
headaches at this time were probably due to enlargement of the neoplasm 
In response to increased growth hormone production, her features grew 
coarse, and her hands and feet enlarged A few years later, presumably 
as a response to increased thyrotropic and pancreatropic stimulation she de- 
veloped hyperthyroidism and diabetes mellitus As evidence of probable 
adrenal stimulation are the hirsutism and amenorrhea About two years 
before her final admission, some reverse of a previously progressive process 
seems to have occurred This was not brought about by the infarct found 
at postmortem examination, however, since the latter was of more recent 
occurrence She had the onset of myxedematous symptoms, concurrent im- 
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provement of her diabetes and occasional menses Despite improvement in 
most of her findings the hiisutism did not disappear It is also interesting 
that the case shows marked secondary adrenal hypertrophy which probably 
explains the persistence of facial hair A similar case of acromegaly re- 
ported by Kennedy (quoted by Schwartz =*) underwent a post-hypophysec- 
tomy remission of all symptoms save the hirsutism The low 17-ketosteroid 
excretion in this patient was probably due to poor clinical status 

We have been impressed by the number of our “idiopathic” cases who 
presented suggestive acromegaloid features Half the group gave a history 
of increased growth and strength over that of similarly aged companions in 
their early life Although most of the women were not tall, many had broad 
faces, heavy brows, prognathous jaws, large hands and stubby fingers, all 
suggestive of acromegaly Four of these patients had goiters and one had 
suffered from thyrotoxicosis m the past Two gave a history of persistent 
lactation for a long period of time One patient had hyperplasia of the 
gums similar to the "partial acromegaly” described by Zondek This may 
be merely a congenital characteristic, however, since it has occurred m other 
members of her family 

Hnsuhsm Associated with Adtenal Disease — Pseudohermaphroditism 
According to the most accepted concepts, the pseudohermaphrodite represents 
virilization due to adrenal hyperfunction We have observed one such case 
which exhibited “hirsutism” as a precocious appearance of abundant axillary 
and pubic hair The face was not involved (figure 8) 

Case 5 B M j"*" an eight year old white gir], was admitted to the Massachusetts 
Memorial Hospitals September 21, 1943 Her birth history was normal At the age 
of one year, a doctor had noted unusual chtoral enlargement and had advised investi- 
gation The family noted progressive enlargement of the organ but deferred treat- 
ment ,The patient had always exhibited thoroughly feminineJiabits and was unaware 
of her abnormality The family history was irrelevant 

^The physical examination revealed a shy, feminine-acting girl, with a very deep 
masculine voice She was slender and her body habitus was masculine She was 
the size of a 12 year old girl, weighing 91 pounds and measuring 57 inches in height 
Her strength was distinctly better than normal The blood pressure was 150 mm Hg 
systolic and 70 mm Hg diastolic She had considerable facial acne The skin was 
seborrheic The pubic and axillary hair was well developed The thyroid was not 
enlarged The heart and lungs were normal No abdominal masses could be pal- 
pated Pelvic examination revealed well developed labiae majorae covered with 
abundant hair The clitoris was a large, pems-like structure, three inches m length, 
with a well-developed glans (figure 9) On the inferior surface a frenulum was 
present, running back into the vestibule On the inferior aspect of the frenulum were 
several openings, one of which proved to be the urinary meatus Cystoscopic ex- 
amination revealed a normal bladder The vagina was well-developed 

Laboratory studies revealed the following Red, ^white, and differential blood 
cell counts and urinalyses were normal The basal metabplic rate was plus 2 per cent 
The fasting blood sugar was 94 mg per 100 c c , total protein 7 0 grams per 100 c c 
of plasma, calcium 10 9 mg per 100 cc of serum, phosphorus 3 8 mg per 100 cc of 

*We wish to thank Dr Samuel Vose for allowing us to study this patient 
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serum, alkaline phosphatase 114 Bodansky units, sodium 336 mg per 100 cc of 
serum The glucose tolerance test gave the following values 125, 89, 100, and 60 mg 
per 100 c c , the sanlples having been taken at 0, 30, 60 and 120 minutes The insulin 
tolerance test gave values of 111, 80, 85 and 90 mg per 100 cc, the samples having 
been taken as above Intravenous pyelograms were normal The sella turcica was 





Fig 8 (Case B McI ) Age 8 years Note the boyish figure and good musculature 

» 

normal Roentgen-rays of the long bones and epiphyses showed development con- 
sistent with that of a 14 year old girl There were 8 4 and 14 1 mg of 17-ketosteroids 
excreted per 24 hours m two samples assayed 

On October 8, 1943, an exploratory laparotomy was performed The uterus, 
tubes, and ovaries were normal Both adrenals were palpated, and the right was 
thought to be enlarged On November 26, 1943, through a right lumbar incision, the 
right adrenal gland was found to be “larger than an adult’s adrenal gland ” A re- 
section of one-half of the gland was performed, since the size of the other gland was 
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unknown Histological examination of the lesected adrenal revealed cortical hyper- 
plasia 

Six months following the operation the patient’s voice was of higher pitch al- 
though still resembling that of a boy Acne was much improved There was some 
increased areolar pigment and beginning mammary development The genitals were 
unchanged The laboratory studies were essentially unchanged The* 17-ketosteroid 
excretion, howevei, had dropped to 3 8 and 4 4 mg per 24 hours, in two samples 
analyzed 





Fig 9 External genitals of Case B McI The clitoris was about 3 to 4 inches long The 
urethra was one of the multiple openings m the frenulum Vagina about normal size 

Comment This patient is a classical example of pseudohermaphroditism, 
presumably resulting from adrenal cortical hyperplasia Actually, it is the 
adrenogenital syndrome, beginning m embryonic life The body cells are 'in 
the process of differentiation and the effects of increased androgen production 
are marked The causative etiological lesion may be an adrenal tumor, 
adrenal hyperplasia, or a hyperfunction of some androgenic adrenal com- 
ponent (such as the X-zone) 

The effects of operation on the appearance of this girl are marked 
There has been a definite diminution in androgenic influences as demonstrated 
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by the beginning breast development, increase in vocal pitch, and lessened 
acne The drop in the 17-ketosteroid excretion is a good chemical indication 
that there has been a diminution of the androgenic function of the adrenal 
The genital malformation will undoubtedly require plastic surgery 
Transient Hiisiitism, Associated with Piegnancy 

AC,* aged 28, a white pnmagravida, was admitted to the Boston Lying-In 
Out-Patient Department on September 19, 1941 The patient stated that her last 
menstrual period had occurred on July 23, 1941 In September, 1941, she first noted 
the appearance of rapidly growing blackish hair on her malar eminences, ear lobes, 
eyebrows and upper lip By October, 1941, her chin, mammary areolae, arms and legs 
were involved She had always had a male pubic hair distribution, but this had 
increased The patient was not at all perturbed over her hirsutism, since her mother 
also had been hirsute during pregnancy, and had lost all the abnormal hair post 
partum 

Past history revealed that she had always been a “big girl ” At 11 years she 
had weighed 125 pounds Her catamenia began at 11 years, had occurred every 
28 days, for a five-day period Her first menses were associated with nausea, vomit- 
ing and dysmenorrhea 

Physical examination revealed an obese young woman with marked hirsutism 
The temperature was 98 6° F , pulse 90, respiratory rate 20 per minute, weight 179 
pounds and height 67 inches The blood pressure was 125 mm Hg systolic and 75 
mm Hg diastolic Coarse black hair covered her upper lip, cheeks, chin and jaw, and 
grew out of her ears and ear lobes There was increased hair on the legs and fore- 
arms, and a pronounced male pubic hair growth was present The areolae of the 
nipples were surrounded by ten or twelve long dark hairs The thyroid was diffusely 
enlarged The clitoris was slightly hypertrophied Pelvic findings were consistent 
with pregnancy of three months’ duration Otherwise, the physical examination was 
normal 

Roentgen-rays of the sella turcica were normal The basal metabolic rate was 
minus 10 per cent The 17-ketosteroid excretion was successively 15 04 and 13 92 mg 
per 24 hours (December, 1941) 

The hirsutism continued to increase until February, 1942 Spontaneous depili- 
tation then occurred beginning about the ears and right side of the face Later the 
hair on the abdomen and large patches on the thighs were denuded The clitoris re- 
mained enlarged In February, 1942, the patient had some vaginal bleeding which 
stopped spontaneously 

The patient went into a 20-hour labor on May 13, 1942 She had some uterine 
inertia and was delivered with low forceps The child was given early formula 
feedings because of oligogalactia The hirsutism was still present at delivery but 
disappeared entirely post partum 

Comment It is known that the adrenal enlarges in animals during preg- 
nancy The hirsutism seen in human females during gestation is due pre- 
sumably to similar adrenal hyperfunction The fact that relatively few 
patients suffer from transient hirsutism of pregnancy suggests that other 
factors are also implicated This patient had a familial history of hirsutism 
which suggests that genetic factors are involved This case has several 
other points of interest Although she was not hirsute previous to her 

*We wish to thank Dr David Hurwitz for furnishing tlie information regarding this 
patient 
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pregnancy, her “bigness,” obesity, and male hair distribution are reminiscent 
of our idiopathic ’ hirsute group Whether the clitoris was enlarged before 
her pregnancy or as a result- of it cannot be stated The threatened abortion, 
uterine inertia, and oligogalactia also seem to indicate some lowering of 
typical feminine function, possibly due to androgenic influences The be- 
ginning depihtation before the delivery of this patient is difficult to explain 
However, it has been shown that estrogen excretion increases about the 
sixth month of pregnancy It was at tins time that the patient began to lose 
her hirsutism With the increase m estrogens we might postulate that the 
estrogenic-androgenic ratio reached a better balance and the hirsutism dimin- 
ished as a result 

Another patient with transient facial hirsutism of pregnancy whom we 
have seen did not lose her abnormal hair until after delivery This in- 
dividual was slender and had no family history of hirsutes The 17-keto- 
steroid excretion ranged from 1 6 to 3 "2 mg per 24 hours on three occasions 
The values are actually lower than normal 

Therapy The treatment of hirsutism is grossly unsatisfactory Most 
patients attempt a purely local remedy by shaving, tweezing, depihtation and 
electrolysis, all of which are temporary and annoying As has been pointed 
out in a recent editorial, the more severe the cause of hirsutism the more 
likely the cure 

There is general agreement that when the cause is a tumor, surgical re- 
moval IS indicated The results are often brilliant, with a complete reestab- 
lishment of all feminine functions and characteristics However, even here 
the hirsutism may persist Also, in the case of adrenal tumors, the opposite 
gland may be secondarily atrophied and unable to maintain life function 
When the cause is a basophilic tumor of the pituitary, either surgical or 
roentgenological treatment is generally unsatisfactory In the case of 
adrenal hypertrophy, resection of the cortex and unilateral adrenalectomy 
have caused only slight transient improvement in most cases This certainly 
was our experience in two cases (ML and L T ) 

Androgens and estrogens are produced by both males and females Al- 
though It IS often difficult or impossible actually to demonstrate increased 
androgen production in hirsutism, it is frequently assumed that imbalance 
in the androgen-estrogen ratio exists It would seem that hormonal therapy 
might thus cause disappearance of mascuhnization 

Synthetic and natural estrogens have been tried, although results have not 
been encouraging We have given synthetic estrogens (diethylstilbestrol) 
to the two post-menopausal cases in 1 to 2 mg daily doses for eight months 
without effect on the hirsutism In six other cases (R M , M L , M F , 

F M , K C , S D ) both synthetic and natural estrogens given in adequate 
doses for similar periods of time had no effect on the hirsutism One 
patient (R M ) had definite increase in her acne during therapy with stil- 
bestrol It is of passing interest to note that estrogens cause adrenal hyper- 
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trophy m animals and presumably have the same effect m man, as suggested 
by the growth of pubic and axillary hair in hypo-ovarian dwarfs under estrin 
therapy® Thus it would seem that estrogens might possibly enhance the 
condition already present 

Progesterone, m large doses, is reported to cause adrenal atrophy 
This IS apparently mediated through the inhibition of luteinizing hormone of 
the pituitary, which is thought to stimulate the adrenal cortex One at- 
tempt to dimmish adrenal function by this means (M L ) was an apparent 
failure In three patients, we successfully reestablished normal catamenia 
by the concomitant use of estrogens and progesterone Even after men- 
struation occurs in a normal fashion for several months, the hirsutism per- 
sists Simple reduction of weight has had no effect on the hirsutism In 
four patients the effect of the new antithyroid drug 2-thiouracil, introduced 
by Astwood,®^ has been noted In the course of study it was noted that large 
amounts of thiouracil were taken up by the adrenals of both animals and 
man ®® We also observed that an occasional hyperthyroid patient treated 
with this drug exhibited chloride retention, depression of COo combining 
power and slight edema ®®’ Since these patients had no evidence of renal 
or cardiac disease, and had normal serum proteins, we thought that this effect 
was possibly mediated through the adrenals 

Each of the patients was first brought into the hospital and a balance 
study performed, to determine the effects of thiouracil administration on 
nitrogen S,nd electrolyte balance Slight retention of nitrogen, sodium, 
chloride, creatine and creatinine was noted A full report of these results 
is to be found elsewhere The glucose and insulin tolerance tests and 17- 
ketosteroid excretion were not affected The four patients have been main- 
tained on thiouracil * in doses of 0 2 to 0 4 gram daily for 10 months ‘Two 
of the patients who have diabetes mellitus have discontinued insulin and have 
remained without sugar in the urine while on therapy This is probably 
not a direct result of drug therapy but due to the fact that they have lost some 
weight and have been following their diet more strictly 

One woman (G K ) whose hair was quite gray now has a definite ad- 
mixture of yellow She has seen no change in the character or growth of 
her facial hair, although it is now removed with greater ease After eight 
months of therapy (0 4 gram daily) the drug was discontinued in this pa- 
tient, due to the onset of symptoms of myxedema and depression in her basal 
metabolic rate 

Two other patients (L M and K McG ) state that they do not shave 
as frequently as before the treatment, although we can note little change 
The fourth woman (E M ) has observed no effect of thiouracil on her 
diabetes or facial hirsutism The abnormal distribution of body hair has not 
been affected 

* We wish to thank the Lederle Company, Pearl River, New York; for the thiouracil 
(Deracil) used 
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Discussion 

A puiely clinical differentiation of hirsutism is often difficult because it 
occurs in so many different conditions It is important to note that the 
length of time since the onset of symptoms is often of great value in ex- 
cluding a malignant process Although the severity of masculinization is 
often suggested to differentiate the “idiopathic” variety from pituitary, 
adrenal and ovarian types of hirsutism, our series would not bear out this 
fact Likewise, patterns of fat distribution, the quality and location of the 
abnoi mal hair produced, and the presence or absence of clitoral hypertrophy, 
although formerly considered to be of great significance, are of little prac- 
tical use in differentiating among the various lesions 

Pituitary lesions have as their most valuable diagnostic aids the finding 
of an enlarged sella turcica by roentgen-ray, or a defect on the visual field 
by perimetry Symptoms relative to increased intracranial pressure, or 
cerebral irritation may occasionally be helpful The physical and metabolic 
changes once thought typical of pituitary basophilism may occur with adrenal 
cortical lesions 

In diagnosing adrenal lesions, the palpation of an abdominal, mass is 
most helpful Careful studies of tlie kidney-adrenal area with pyelograms, 
and possibly perirenal air injections, may yield valuable .confirmatory infor- 
mation Great increases in 17-ketosteroid excretion, especially of the beta 
and non-alcoholic fractions, are valuable in diagnosing cases of adrenal car- 
cinomata Lessei increases in total 17-ketosteroid output occur in some 
instances of “hyperplasia ” 

Arrhenoblastomata of the ovary are not usually associated with hyper- 
tension, disordered carbohydrate metabolism, osteoporosis or polycythemia 
It has been stated that the piesence of a pelvic mass, when associated with 
hirsutism, an enlarged clitoris and normal excretion of 17-ketosteroids, 
should make one suspicious of an ovarian tumor We have seen one pa- 
tient (S W ) who had severe virilization, an enlarged clitoris, low 17- 
ketosteroid assays and a pelvic mass, whose ovarian “tumor” proved to be 
a tubo-ovarian abscess at operation Similar findings may also occur with 
diffuse luteimzation of the ovaries^® If, after careful search, ovarian, 
pituitary or adrenal causes are ruled out, the case then becomes one of “idio- 
pathic” hirsutism 

The relationship between heterosexual hypertrichosis and certain in- 
stances of adrenal hyperfunction has been quite well established This is 
most clearly acceptable with tlie demonstration of an adrenal lesion per se 
In the case of pituitary tumors associated with hirsutism, adrenal hyper- 
trophy IS often demonstiable, and the mechanism seems adequately explained 
by an excessive stimulation of the adrenal cortex by pituitary adrenotropms 
Ovarian tumors associated with masculinization presumably produce sub- 
stances similar in action to the cortical steroids There are also rare mas- 
culinizing ovarian tumors actually composed of functioning adrenal cortical 
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cells When none of these explanations obtains the case becomes “idio- 
pathic ” This IS always an unsatisfactory diagnosis and especially so when 
we realize that most hairy women fall into this classification At present the 
cause of this condition is generally thought to reside in an inherent, con- 
stitutional defect in the hair follicles tliemselves, influenced perhaps by racial 
or familial genetic factors Although the hereditary tendency toward hairi- 
ness IS probably present in many individuals, we believe that the clinical 
similarity of many of these idiopathic cases, to those associated with either 
primary or secondary hyperfunction of the adrenal cortex, is suggestive 
Although 17-ketosteroid determinations are often normal or even subnormal, 
some cases of “idiopathic” hirsutism have been found associated with in- 
creased titers®® of androgens, or to have increases in the excretion of 
androgens m relation to estrogens This seems further to suggest adrenal 
cortical hyperfunction At present the pathologist can give little help in the 
situation because of current lack of methods adequate to demonstrate altered 
function in cells which may look anatomically normal under the usual stains 

We feel that with the development of better histochemical technics, more 
generally applicable methods of specific steroid assay and more sensitive tests 
of adrenal cortical function than now exist, many cases of “idiopathic” 
hirsutism will be reassigned to a more proper category Also, we feel that 
further knowledge of the enzyme systems involved in adrenal physiology may 
point the way toward a more rational therapeutic attack on hii sutism 

Summary 

Normal human hair production is apparently tire result of (a) inherent 
qualities within each hair follicle, and (b) endocrine influences The effects 
of hormonal control on hair growth are especially apparent in diseases af- 
fecting the adrenals, anterior pituitary, thyroid, and gonads Hirsutism 
m females is often associated with anterior pituitary, adrenal cortical and 
ovarian disease, especially of a neoplastic character The majority of hirsute 
women, however, demonstrate no gross endocrine abnormality and are classed 
as examples of “idiopathic” hirsutism 

Twenty-nine cases of “idiopathic” hirsutism have been studied m some 
detail Twenty-four of the cases had heavy beards requiring daily shaving, 
23 had the male type of pubic hair distribution Clitoral enlargement was 
present in 11 cases Thirteen had menstrual abnormalities Obesity was 
present in the majority Glucose-insulin tolerance tests were abnormal in 19 
cases, suggesting the possibility of an insulin resistant type of carbohydrate 
defect The 17-ketosteroid excretion was normal or subnormal in the 
majority of the group Case histones of three patients, including a meta- 
bolic balance study of one, are given 

One case of hirsutism associated with acromegaly has been reviewed, 
with autopsy findings 

One case of pseudohermaphroditism is recorded m detail 
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Two cases of transient hirsutism of pregnancy were studied One case 
IS reported in detail 

The therapy of hirsutism is generally unsatisfactory In our series, both 
hormonal and operative measures were employed without success Four 
cases were treated with thiouracil in doses from 0 2 to 0 4 gram daily for 
eight months The results were not encouraging 

The differential diagnosis of hirsutism, is briefly discussed It is felt 
that with increased knowledge of histochemical technics, steroid chemistry 
and enzymology, many cases of “idiopathic” hirsutism will be found to have 
evidence of hyperadrenocorticism 
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PENICILLIN TREATMENT OF SULFA-RESISTANT 

• GONORRHEA, RESULTS OF 500 CASES 

treated with 50,000 units 
OF PENICILLIN-" 

By Allen I Josey, Lt Cql , F A C P , and Forrest E Kirshman, Cart , 

MC, AUS 

During the early observation of the effects of penicillin on various oi- 
ganisms the gonococcus was found to be susceptible, and during 1943 its 
successful use in several small series of cases was reported^’"’® Recently 
Ferguson and Buckholtz,"* in reporting the results of treatment in 735 cases 
of sulfonamide resistant gonorrhea with varying doses of penicillin, indicated 
that a dosage of at least 100,000 Oxford units was necessary for uniformly 
satisfactory results During the summer of 1943 O’Reilly General Hospital, 
among a number of other general hospitals, was assigned the task of treating 
several groups of sulfa-resistant gonorrhea with varying doses of penicillin 
Following this experimental period, the Office of The Surgeon General, m 
September 1943, advised that the dosage be established at 50,000 Oxford 
units as an initial course, with 100,000 Oxford units to be used subsequently 
in the event of failure to obtain adequate response to the initial therapy 
When a case failed to respond to the second course of penicillin, the treat- 
ment was to be considered a failure and other means of therapy were to be 
initiated The results of such treatment in 500 consecutive cases of sulfa- 
resistant gonorrhea form the basis of this report 

Approximately 90 per cent of these cases were received as transfers from 
various station Hospitals of the Service Command where they had failed 
to respond to the administration of sulfonamides The remainder were 
received as casuals or admitted from the local command, and had ineffectually 
received sulfonamide therapy under our care In all cases treated with 
penicillin the urethral discharge had persisted and cultures were positive for 
N gonococcus at least three days following the discontinuance of two courses 
of sulfonamide, each course consisting of at least 20 grams of sulfathiazole 
or sulfadiazine over a five-day period 

. Administration of the Drug 

Penicillin powder was dissolved in sufficient sterile, distilled water so that 
2 c c contained 10,000 Oxford units and was routinely administered intra- 
muscularly Care was maintained to group the cases so that freshly prepared 
solutions were always used The original course of 50,000 Oxford units 
was given in doses of 10,000 Oxford units ever)'^ three hours for five doses 

* Received for publication August 29, 1944 

From the Medical Service, O’Reillj General Hospital 
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Where it was nccessaiy to administer 100,000 Oxford units, injections of 
10,000 Oxford units weie given at houily intervals foi 10 doses During 
the first few weeks of our progiam the patients were required to remain in 
bed five days following penicillin theiapy Later the patients remained in 
bed only on the day they recen ed penicillin and this was done chiefly for the 
purpose of convenience in administration No other specific measures were 
carried out and the patients partook of food and fluids as desired There 
were no serious reactions to the drug Most of the patients admitted to 
having slight burning sensations deep in the muscles for no longer than a few 
houis but this was nevei severe and in no cases was it necessary to use other 
than the gluteal regions foi injections A temperature of 99° to 100° F 
on the day of injection was common One patient experienced an elevation 
to 104° F , but this was probably due to a flare-up of an accompanying acute 
balanitis Generalized urticaria followed the injection of penicillin in five 
instances The longest duration of the urticaria was fiv’^e days Sev^eral 
days following the disappearance of the urticaria each of these cases was 
given 0 1 c c of dilute penicillin solution intradermally and in no instance 
was there any skin reaction observed In none of these cases was a second 
dose of the drug necessary so that the effect of a repeated intramuscular in- 
jection was not observed 


Criteria for Cure 

During the eaily experimental use of penicillin our cases were followed 
over a period of 21 days subsequent to therapy Material obtained by 
prostatic massage and centrifuged urine sediment at 48 hours, 7 days, 14 
days, and 21 days was cultured by the Laboratory Service on chocolate 
blood agar plates containing proteose No 3 peptone and yeast extract and 
was cultured for 48 hours at 37° F in a 10 per cent CO 2 atmosphere No 
case was pronounced cured if any of these cultures were reported to be 
positive for N gonococcus It was found that in most instances when the 
cultures taken at 48 hours and at seven days following therapy were negative ' 
the subsequent cultures were also negative, but in a few instances a positive 
culture was found for the first time after therapy on the fourteenth or 
twenty-first day 

Later in the course of this study all cases were observed over a period of 
seven days, or longer if clinically indicated, before discharge to duty or insti- 
tution of further therapy In all cases in which material could be obtained 
by stripping the urethra, cultures were obtained 48 hours and seven days 
following theiapy If no material could be obtained from the urethra or 
if cultures or smears on available serous discharge were negative at the end 
of seven days, the case was considered to be cured of gonorrhea 

In all cases leturned to duty from the local command an inspection for 
urethral discharge was required at weekly intervals until three weeks had 
elapsed following therapy As previously noted, over 90 per cent of all 
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cases were received from other commands and were returned to their organ- 
ization on discharge from this hospital In such cases the soldier was in- 
structed to report to his medical officer and a form letter requesting ex- 
amination of the soldier at weekly intervals for three weeks was forwarded 
to his organization commander This letter was to be returned to us with 
a statement by the organization surgeon as to the results of his examination 
Responses to this follow-up letter were received in only about 50 per cent of 
the cases Admittedly, it is more than possible that some cases which re- 
lapsed following discharge from this hospital were never reported to us or 
returned to us for treatment However, qfter due consideration, we feel 
that the number of such cases which were not reported would be small and 
would not affect our statistics to any great extent Actually, only six cases 
were returned to us for treatment after what was considered a relapse of 
symptoms 


Results 

Almost without exception, in those who responded to therapy, there was 
a remarkable decrease in the symptoms of burning and frequency and m the 
amount of urethral discharge within a period of six hours following the first 
injection of penicillin By the next day the urethral discharge was usually 
scanty and serous m character At the end of 48 hours the discharge had 
almost ceased and 456 cases had negative cultures at that time However, 
18 of these cases subsequently showed a positive smear or culture for N 
gonococcus and only 438, or 87 6 per cent, were finally considered cured by 
one course of 50,000 Oxford units 

The 62 cases that did not respond favorably to the first course of 50,000 
Oxford units of penicillin were given a second course of 100,000 Oxford 
units Following this dose 45 cases became culturally negative for N gono- 
coccus and symptom free However, a urethral discharge and positive cul- 
ture persisted in 17 cases After additional injections of penicillin to a 
total of 350,000 Oxford units and local therapy all cases became culturally 
negative for N gonococcus and three became asymptomatic Fourteen 
cases continued to have a urethral discharge due to secondary infection 

An attempt was made to determine whetlier the cases which Tailed to 
respond to penicillin harbored a penicillin-resistant strain of N gonococcus 
The organisms found in 30 unselected cases were tested for penicillin sensi- 
tivity as compared to a standard Oxford strain of Staphylococcus aureus 
whose growth was inhibited by 05—03 Oxford units of penicillin and con- 
sidered “sensitive ” In the N gonococcus organisms tested for sensitivity, 
all were inhibited in a range of from 05 to 005 unit and were considered 
“sensitive” to “very sensitive ” Of these 30 cases tested, six failed to re- 
spond to the injection of 50,000 Oxford units and two cases were failures 
after an additional 100,000 Oxford units No relationship to the penicillin 
sensitivity of the organisms involved in these cases could be demonstrated 
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Complications or Gonorrhea 

Gonorrheal arthritis was the most debilitating and serious complication 
encountered and was seen in eight cases As far as could be determined, the 
course of this complication was not as favorably influenced by penicillin as 
other similar cases treated with sulfonamides have been In all eight cases 
of gonorrheal arthritis, the accompanying urethritis was apparently cured 
Acute epididymitis was seen in 15 cases It was not thought that the course 
of this complication was shortened by penicillin and usually required 14 to 
21 days before subsidence of sjmiptoms 

Cases- of long standing gonorrheal urethritis presented the most difficult 
problem in this series of cases Seventeen of our cases fell into this group, 
all having had intermittent or persistent urethral discharge for a period of 
from one to 15 years, complicated by the presence of urethral stricture, 
periurethral abscess, obstruction of Littre’s glands, or chronic prostatitis 
None of these 17 cases responded to treatment with penicillin alone and it 
was only after additional prolonged local therap}' that they became culturally • 
negative for N gonococcus Fourteen of these cases, although negative for 
N gonococcus, continued to have a persistent chronic urethritis which was 
resistant to all types of therapy 

Summary and Conclusions 

1 Of 500 consecutive sulfa-resistant cases of gonorrhea treated intra- 
muscularly with 50,000 Oxford units of penicillin, 438 or 87 6 per cent 
became asymptomatic, culturally negative and were presumably cured 

2 Of the 62 cases of therapeutic failures after the initial course of 
penicillin, 45 were apparently cured after an additional course of 100,000 
Oxford units, making a total of 96 6 per cent satisfactory results 

3 Seventeen cases of long standing chronic urethritis, originally on a 
gonorrheal basis but complicated by mixed infection, failed to respond satis- 
factorily to penicillin alone 

4 Penicillin did not have any -specific effect on such complications of 
gonorrhea as acute epididymitis and arthritis in the few cases observed 

5 Except for the development of mild urticaria in five cases, there were 
no complications following injection of penicillin 
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THE CLINICAL INTERPRETATION OF INSULIN 

INDUCED KETONURIA-’ 

« 

By Norman W Drey, Major, M C , A U S , 5/ igrham City, Utah 

Transient ketonuna in association with aglycosuria observed in insulin 
treated diabetics presents an apparent paradox Such an observation was 
not uncommon at the time pi otamine zinc insulin was becoming popular As 
pointed out by Mirsky^ the older theories concerning ketogenesis are still 
invoked whenever a clinical problem involving ketonuna is found The 
standard texts on diabetes melhtus dwell lightly upon the newer concepts 
concerning ketogenesis The significance of insulin induced ketonuna, 
therefore, is frequently misunderstood and the condition is treated by addi- 
tional insulin 

In 1935 Somogyi ' observed the “causal connection between hypoglycemia 
and ketosis ” Since this time he has expanded his studies of this phe- 
nomenon®’* His work forms important supporting evidence for current 
concepts of ketogenesis The clinical importance of these concepts will be 
demonstrated in this paper by a variety of cases in which we have observed 
acetonuria m association with hypoglycemia induced by insulin In none 
of the cases were blood ketones determined so that the only evidence of 
increased blood ketone level was the finding of acetone in the urine The^e 
cases illustrate the failure on the part of clinicians in general to appreciate 
the causes and clinical implications of this phenomenon In reporting these 
cases the necessity for clinical alertness m recognizing this apparent paradox 
IS emphasized 

Case Reports 

Case 1 A 40 year old male, whose past health had always been excellent, entered 
the hospital at 6 30 p m The family history was negative For several days prior 
to admission he had noted increasing weakness, polyuria and polydipsia He also 
complained of blurred vision and increasing drowsiness Physical examination re- 
vealed an ambulatory, drowsy male His sensorium was dulled but did not interfere 
with his cooperation The pulse was 62, blood pressure 114 mm Hg systolic and 74 
mm diastolic, respirations 28 per minute, and the oral temperature was 97 6° F 
There was a marked acetone odor to the breath The physical findings, in general, 
were normal A number of sebaceous cysts were present 

On admission his blood sugar was 500 mg per cent and a urinalysis revealed 4 
plus sugar, 4 plus acetone and 4 plus diacetic acid Facilities for determining CO, 
combining power were not available at that time The diagnosis of diabetes melhtus 
was made and insulin therapy instituted Seventy-five units of regular insulin were 
given in divided doses during the first four hours (table 1) Five hours after 
institution of treatment diacetic acid was no longer present, acetone was 3 plus, and 
sugar was 3 plus Twenty units of regular insulin were given a half hour later and 
one hour after this an additional 10 units were injected This was given although the 
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response to treatment, which might have been suspected five hours after treatment 
began, was now definite in that the urine sugar and acetone had both decreased to 1 
plus Eight hours after treatment began 10 more units of regular insulin were given 
although only traces of sugar and acetone were present in the urine The urine 
specimen, obtained before breakfast, revealed no sugar but a trace of acetone A 
blood sugar taken before breakfast and before 20 units of regular insulin were given 
was 47 mg per cent The urine sugar remained negative one hour after breakfast, 


Table I 


Case F J B Age 40 
W— 

Ht 70 Wt ISO 

Urine 

Diet C200, P90, rso 

Date 

Time 

Sugar* 

Acetone 

Diacetic 

Acid 

Blood Sugar** 
Mg % 

Insulin 

Misc 

4/18/44 

4/19/44 

6 30 p m 

4+ 

44- 

44- 

(Admission) 

500 

RI U-40 


7 20 p m j 

44- 

44- 

34- 




8 20 p m 

44- 

44- 

34- 




9 00 p m 





RI U-IS 

1 glass milk and 

1 slice dry toast 

- — j 

9 20 p m 

44- 

44- 

34- 



10 20 p m 

44- 

44- 

14- 


RI U-20 

11 20 p m 

34- 

34- 

Neg 




Midnight j 





RI U-20 


1 0am 

14- 

14- 

Neg 


RI U-10 


1 

4 00 a m 

tr 

tr 

Neg 


RI U-10 

Insulin given 
with breakfast 

7 00 a m 

Neg 

tr 

Neg 

47' 

RI U-20 

8 00 a m 

Neg 

tr 

Neg 



1 glass orange 
juice and 1 slice 
dry toast 

10 00 a m 

1 

i tr 

34-' 

Neg 



11 00 a m 

24- 

1-f 

Neg 



Noon 





RI U-20 

Insulin given 
with lunch 

1 00 p m 

24- 

0 

Neg 




* Benedict Qualitative Technic 
** Venous Blood — Folm Wu Technic 


but showed a trace two hours after this However, ihe acetone showed an inordinate 
rise to 3 pins ovet the same time interval Additional carbohydrates in the form 
of orange juice and toast were given and, in response to this, one hour later the urine 
sugar increased to 2 plus but the acetone diminished to 1 plus Following the noon 
meal, the acetone disappeared or was present only in traces despite a persistent gly- 
cosuria which ranged between 2 and 4 plus throughout tlie rest of the day - 

The patient came under my observation on the third day of his illness and was 
regulated ultimately on a diet of 250 grams of carbohydrate, 100 grams of protein, 
and 100 grams of fat Protamine zinc insulin U— 15 was administered 45 minutes 
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before breakfast daily On this regimen, the patient was usually aglycosunc and 
always ketone free Noctuinal hypoglycemia did not occur as the blood sugar at 3 a m 
was 98 mg per cent and the fasting blood sugar at 6 15 am was 82 mg per cent 
The patient was discharged following an uneventful convalescence from surgical 
excisions of all sebaceous cysts 

Table 1 illustrates the pertinent features of this case during the ketotic stages of 
the first 24 hours The initial ketonuiia was caused by excessive glycogenolysis 
which was extreme because the patient was approaching diabetic coma This initial ^ 
ketonuria, therefore, is diabetic in origin The response to the first 75 units of in- 
sulin was quite satisfactory but at this point a proper evaluation of the urinary 
findings would have led to more conservative use of insulin and the judicious addition 
of carbohydrate feedings at intervals The excessive use of insulin which followed 
produced a hypoglycemic state which was proved by the 47 mg per cent blood sugar 
level obtained before breakfast (7am) This was followed by a continued absence 
of sugar in the urine and a sudden increase in acetonuria Thus, we note that there 
has been a secondary tnaease in acetone as the glycosuria diminished and this was 
followed by the disappearance of the acetone, although the glycosuria tnci eased and 
remained elevated This secondary increase in acetone is not a reflection of disturbed 
carbohydrate metabolism secondary to a diabetic crisis, but as the case illustrates, 
is the response to an insulin induced hypoglycemic state A realization of this 
mechanism would have obviated the hypoglycemia and the resultant rise in ketonuria 
The case demonstrated that the ketogenic action of insulin when used m excessive 
amounts interferes with the prompt and proper regulation of the diabetic patient and 
produces a misleading ketonuria 

Case 2 A 39 year old married female was seen for the purpose of changing 
her diabetic regimen from regular insulin to protamine zinc insulin The patient was 
a known diabetic of eight years’ standing The disorder was discovered while the 
patient was recuperating from an appendectomy Her family history was negative 
and the patient’s past health had been excellent The diabetes had always been 
asymptomatic For two years she had been taking 10 units of regular insulin 20 
minutes before each of three equicalonc meals The diet was approximately 150 
grams of carbohydrate, 70 grams of protein, and 100 grams of fat For one month 
prior to observation her diet consisted of 210 grams of carbohydrate, 80 grams of 
protein, and 60 grams of fat supplemented by concentrated vitamins A and D Several 
sets of 24-hour urines preserved with toluene were collected over two day periods and 
showed that the daily glycosuria ranged between 0 and 14 grams The admission 
physical examination, routine blood counts and urinalyses were normal During 
hospitalization the patient continued the same diet Protamine insulin U-35 was 
given 45 minutes before breakfast Urine specimens were collected from meal to meal 
and were examined quantitatively by the Somogyi technic ® The fourth night fol- 
lowing daily injections of the 35 units of protamine zinc insulin a hypoglycemic state 
occurred (blood sugar at 3 a m 49 mg per cent) and this was followed by the ap- 
pearance of acetone in the urine (table 2, hear^ bordered section) The insulin was 
reduced to 20 units and additional carbohydrates were given at bedtime Nocturnal 
hypoglycemia was not present subsequently and the urines were ah\ ays free of acetone 
Fasting blood sugar on the two mornings prior to discharge on the eleventh day was 
113 and 126 mg per cent respectively The glycosuria for each 24 hour period ranged 
between 21 and 15 grams with total available carbohydrate m the diet approximating 
260 grams The patient was instructed to continue on this regimen No follow-up 
observ ations have been made but she was reported as remaining well 

In contrast to Case 1, this case shows that an appreciation of the ketogenic 
potentialities of insulin leads to a prompt reduction in the insulin In this case, such 
a reduction ivas followed by permanent disappearance of ketonuria without sacrificing 
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the diabetic regulation In fact, diabetic regulation was tmpioved following the use 
of less insulin as judged by fasting blood sugars witliin the range of normal and a 
perceptible decrease in the total amounts of glycosuria for each succeeding 24 hour 
period (table 2) Tins case is typical of many cases observed by Somogyi - and by us 


Fabll II 


Case r C 
W— 

Age 39 
lit 61 

Wt 122 

Fractional Urine Examinations 

Diet C 210, P 80, F 60 

> 

Breakfast 
to Lunch 

Lunch to 
Supper 

Supper to 
Midnight 

Midnight tc 
Breakfast 

Date 

1943 

September 

G* 

A** 

G 

H 

G 

B 

G 

fl 

Total 

Glycosuria 

Gm 

Blood 
Sugar*"** 
Mg % 

Insulin Etc 

17 to 18 

12 

0 

14 

0 

6 

0 

0 

0 

32 


6 15am 9/17/43 
PZI U-35 

18 to 19 1 

23 

0 

18 

0 

4 

0 

0 

0 

45 


No change 

19 to 20 

27 

0 

21 

0 

4 

0 

0 

0 

52 


No change 

20 to 21 

! 

16 

! 

1 

0 

14 

0 

1 

1 

0 

0 

+ 

37 

3 00 a m 
9/21/43 
49 

No change 

21 to 22 

! 

18 ' 

1 

tr 

1 

13 

! 

0 ’ 

1 

3 

1 

0 

0 

1 

i 

+ 

34 

-* 

3 00 a m 
9/22/43 i 
62 

6 IS am 9/21/43 
PZI U-25 

22 to 23 

16 


12 

0 

5 

0 

0 

tr 

33 j 


6 15am 9/22/43 
PZI U-20 

23 to 24 

19 

0 

5 

0 

3 

i 


-0 

1 

■ 

3 00 a m 
9/24/43 
81 

1 Orange h s 

No change m PZI 

24 to 25 

18 

0 

3 

0 

tr 

0 

0 

0 

21 


No change 

25 to 26 

13 

i 0 

1 

i 

1 2 

1 

0 

0 

0 

0 

0 

IS 

6 00 a m 
9/26/43 
113 

No change 

26 to 27 

17 

0 

4 

0 

0 

0 

0 

0 

21 

« 

6 00 a m 
-9/27/43 
126 

No change 


* Glucose Expressed as Grams — Somogyi Technic ® 
** Acetone Test (Denco) 

*** Capillary Blood Analysis — ^Folm Micromethod 


Case 3 A 24 year old male first came under my observation during June 1943 
His glycosuria had first been noted during July 1942 while he was hospitalized else- 
where because of an acute respiratory infection The records of this hospitalization 
and subsequent out-patient care were made available to us The patient’s past history 
was irrelevant and his family history was entirely negative Glycosuria was found 
on admission and on repeated examination The patient admitted on direct question- 
ing that polyuria, polydipsia^ and polyphagia had been present for some time The 
respiratory infection subsided promptly and the diagnosis of diabetes mellitus was 
made The patient was placed on an unmeasured restricted carbohydrate diet, divided 
into four meals, and was given 5 units of regular insulin before each meal Upon 
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discharge, he was advised to curtail carbohydrates and to eat three meals a day He 
was instructed to modify a basic dosage of 10 units of regular insulin before each meal 
according to the results of urinalyses before each meal The patient soon began to 
omit his breakfast insulin because his early morning specimens were consistently sugar- 
free He discovered that pei iodic nervousness an hour after lunch and supper was 
lelieved by reducing his insulin to S units before these meals During May 1943, the 
patient complained of listlessness and fatigue upon arising These complaints were 
frequently associated with early morning headaches On May 6, 1943, a fasting blood 
sugar was 45 mg per cent and the urine was sugar free but showed a trace of 
acetone The patient was advised to start taking 5 units of insulin before breakfast 
and to continue with the same dosage before lunch and supper His complaints 
continued and on May 30 1943, a fasting blood sugar was 65 mg per cent 
Again the mine was sngai fiec but showed a tiace of acetone The patient was 
advised to continue taking 5 units of insulin before each meal because of the ace- 
tonuria 

The patient came under my observation during June of 1943 while hospitalized 
because of acute gonorrheal urethritis This had completely subsided before I was 
asked to see the patient because of his purported diabetes mellitus Physical ex- 
amination was normal The patient was placed on a diet of 250 grams of carbo- 
hydrate, 80 grams of protein, and 60 grams of fat No insulin was given The 24 
hour glycosuria amounted to less than 10 grams and usually less than 5 grams His 
early morning complaints disappeared immediately Fasting blood sugars were nor- 
mal and a carbohydrate tolerance test revealed that this patient’s diagnosis was renal 
glycosuria 

Dose 100 giams glucose 


Time 

Blood Sugar* 

Urine Sugar 

Fasting 
i hour 

114 mg % 

0 

167 mg % 

Trace 

1 hour 

145 mg % 

Trace 

2 hours 

130 mg % 

Trace 

3 hours 

92 mg % 

0 


* (Capillary blood sugar determinations by the Fohn micromethod ) 

The benign nature of the condition was explained to him and he was discharged with 
instructions to take no insulin unless further studies indicated need for it 

The failure to appreciate the cause of the ketonuria in this case is illustrated by the 
fact that m the face of acetonuria per se more insulin was advised The low blood 
sugars confirm the impression that the patient was undergoing recurrent hypo- 
glycemias, which were evidenced clinically by the patient’s complaints These com- 
ments are independent of the erroneous identification of glycosuria as diabetes 
mellitus We may presume that m this individual the ketogenic factors operating in 
cases of diabetes mellitus could not have been present since we have shown that the 
carbohydrate tolerance curve was normal Thus, by eliminating diabetes mellitus as a 
factor, the causal relationship between hypoglycemia and ketonuria is clearly il- 
lustrated 

Case 4 A 20 year old male patient came under observation during September 
1943 because of a number of previous attacks of "blacking out," preceded frequently 
by automatic behavior One such attack occurred September 1, 1943 while the 
patient was marching m a group to a classroom His companions later told him 
tliat he had been marching as if in a daze and then* fell to the ground unconscious 
There was no convulsion The family historj' vVas negative The past history 
levealed that tlie patient had had pneumonia during childhood, with no sequelae, but 
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had experienced no other serious illness At the age of 12, he was hit by a baseball 
and was unconscious for 10 minutes but recovery was complete 

The physical examination revealed an asthenic individual with no physical ab- 
normalities Blood pressure was 110 mm Hg systolic and 56 mm diastolic, pulse, 
80 , w'eight, 128 lbs , height, 68 inches An investigation of the patient’s personality 
revealed that he had always been a tense, hyperkinetic individual who worried much 
over minor matters Dreams of nightmare proportions w'ere rather frequent He 
admitted undue anxiet}' and tension whenever he was in the foieground and alw'ays 
preferred to remain in the background 

During the course of routine examination, the fasting blood sugar was found 
to be 65 mg per cent (capillary blood) Blood Kahn reaction was negative Radio- 
graphic studies of the skull revealed no abnormalities He was subjected to a 24 
hour fast, during wdiich time his only complaint was mild frontal headaches and at the - 
end of which time his blood sugar was 72 mg per cent The patient w'as then given 
a general diet for several days before a modified carbohydrate tolerance curve was 
obtained 

Dose 50 giants glucose 

Urine 


Time 

Blood Sugar* 

Sugar 

Acetone 

Fasting 

74 mg % 

0 

0 

\ hour 

112 mg % 

0 

0 

1 hour 

88 mg % 

0 

0 

2 hours 

49 mg % 

0 

0 

3 hours 

52 mg % 

0 

0 

4 hours 

S3 mg % 

0 

0 

5 hours 

60 mg % 

0 

0 

6 hours 

60 mg % 

0 

Trace 

7 hours 

52 mg % 

0 

1 plus 

(Capillary blood sugar determinations — ^Folm micrometliod ) 



After the blood sugar level had remained at hypoglycemic levels for five hours acetone 
began to appear in the urine Immediately following the seventh hour, the patient 
became extremely nervous and lost consciousness for a few minutes He responded 
promptly to glucose by vein A diagnosis of spontaneous hypoglycemia was made 
in the absence of findings pointing to oiganic disease 

The prolonged hypoglycemia observed during the latter part of the carbohydrate 
tolerance test resulted in the appearance of acetone in the urine The patient was 
prepared for the tolerance test by the administration of a high caloric, high ritamin 
diet for several days before it was performed Thus, we attempted to eliminate 
starvation as a factor in the ketogenesis It is unfortunate that starvation cannot 
be conclusively eliminated as a factor because the blood sugar and urine acetone 
determinations were not made during the 24 hour fasts Nevertheless, it is felt that 
in this case there was an insulin induced hypoglycemia followed by the appearance of 
acetonuria, the source of the insulin being endogenous The initial dose of glucose 
stimulated an excessive secretion of endogenous insulin and the resultant hypo- 
glycemia in turn brought about the ketonuria Thus, this case supports furtlier the 
idea of the causal relationship between insulin induced hypoglycemia and ketonuria 

Discussion 

Collip ® in 1922 was the first to observe experimentally that rabbits made 
hypoglycemic by insulin developed ketonuria Mirsky ^ has pointed out that 
the older concepts concerning ketogenesis and ketolysis remain as the pre- 
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vailing point of view of the majority of clinicians That this is true is 
demonstrated by the early management of Case 1 and Case 3 m which 
the appearance of acetone apparently was thought to be the lesult of the 
diabetic process and for which additional insulin was administered , whereas 
the correct interpretation should have dictated the administration of either 
no insulin or more carbohydrate or both 

Briefly, it is to be pointed out that the ketonuria in all these cases is a 
readily available clinical reflection of an increased blood ketone level which, 
in turn, is a reflection of increased fat metabolism in the liver, secondary to 
hypoglycemia We do not mean to infer that every hypoglycemic state is 
followed by ketonuria, but a rise m the blood ketone level can often be 
demonstrated ^ When insulin has been given in amounts such as to pro- 
duce a hypoglycemic state, there is an exaggerated physiologic response which 
rapidly depletes the liver of its glycogen store During such phases of 
glycogen loss, the liver begins to metabolize increasing amounts of fat (and 
protein) The ketonemic level at any given time depends on four factors 
which can be readily appreciated on the basis of the following diagram taken 
from Somogyi ® 


Is Increased by 


Ketonemic Level 


Is Decreased by 


Deglvcogenation 
of liver, entailing 
an increase in its 
fat catabolism 
(Factor I) 


Decrease in rate 
of ketone utiliza- 
tion in extra- 
hepatic tissues 
(Factor II) 


Increased CHO 
‘ utilization in liver, 
which depresses 
fat catabolism 
(Factor III) 


Increase in rate of 
ketone utilization m 
extrahepatic tissues 

(Factor IV) 


That insulin may be either anti-ketogenic or ketogenic is not generally 
appreciated The liver of the diabetic patient has a deficient glycogen store 
because in the diabetic organism glycogenolysis is accelerated Insulin, in 
amounts sufficient to halt the glycogenolysis, will be anti-ketogenic since it 
favors glycogen deposition Since the liver preferentially metabolizes car- 
bohydrate, the metabolism of fat will decrease as glycogen becomes avail- 
able Conversely, following the exhibition of too much insulin, there is an 
excessive outpouring of glycogen from the liver in an attempt on the part 
of the organism to correct the hypoglycemic state As a result of this out- 
pouring of glycogen from the liver, fat metabolism is stepped up, the ke- 
tonemic level increases, and in the final analysis insulin has become keto- 
genic ^ * 

Four clinical experiences have been reported m which the common de- 
nominator is insulin induced hypoglycemia followed by the appearance of 
ketonuria* 'In two of the cases it has been pointed out that the failure to 
recognize the ketogenic potentialities of insulin has resulted in aggravation 
of the ketonuria In our experience the combination of aglycosuria and 
ketonuria has frequently led us to find and correct insulin induced hypo- 

* Mirsky’s i paper gives a brief exposition of current theories concerning ketogenesis and 
ketolysis 
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glycemias which had been occult It is obvious that the avoidance of the 
hypoglycemic state* m the diabetic patient is of extreme importance since 
repeated hypoglycemias will further deplete glycogen stores which are usually 
subnormal in the newly discovered diabetic organism 

Summary 

Four cases have been presented in which aglycosuria and ketonuria were -- 
found- following insulin-induced hypogl3'cemic states Two of the cases 
reported were diabetes mellitus, one was a case of renal glycosuria and one 
was spontaneous (neurogenic) hypoglycemia This demonstrates that the 
ketonuria described is not peculiar to diabetes mellitus but is the result of 
physiologic responses to the hypoglycemic state The interpretation of this 
phenomenon has been discussed and its importance with particular reference 
to the management of diabetic patients has been pointed out 

Note The author wishes to acknowledge gratitude to Dr Michael Somogyi, under 
whose guidance was kindled an interest in and appreciation of the problems covered by this 
paper, and to Colonel J S Sweeney, M C , A U S , Chief of the Medical Service, Bushnell 
General Hospital, for his constant encouragement and for his splendid clinical and editorial 
assistance 
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PICROTOXIN IN BARBITURATE POISONING' 

By D L Burdick, M D , and E A Rovenstine, M D , New Yoik, N Y 

PiCROTOxiN as an antidote for human barbiturate' poisoning was used 
first by Arnett ^ m 1933 Maloney, Fitch and Tatum ^ previously had 
demonstrated its effectiveness by animal experiments In 1936 Koppanyi 
and his co-workers^ definitely established its clinical value and proved its 
safety when administered properly During the ensuing years the practical 
use of picrotoxin has been determined, pai ticularly for those patients having 
a degree of narcosis approaching lethal levels 

The recent extensive review of the pharmacologic and physiologic aspects 
of the barbiturate problem by Tatum and Richards’ clinical evaluation of 
picrotoxin in barbiturate poisoning agree in establishing it as the analeptic 
of choice in instances of dangerously deep depression There is abundant 
evidence that other analeptics such as metrazol are effective m the barbiturate 
poisoned patient, but most of those with experience are in accord with the 
above authors that from the point of view of safety and sustained effective- 
ness picrotoxin is preferable ® However, there still exists in many 
clinics an overcautious and at times almost unreasonable reluctance to employ 
this drug Some physicians maintain that most patients suffering from 
barbiturate poisoning will recover eventually with supportive treatment 
supplemented by the less potent stimulants This is undoubtedly true in 
many instances, but unfortunately is not always the case as may be seen by a 
review of a number of reports 

In New York City alone barbiturate suicides appi oximately doubled in 
the five year period from 1937 to 1941 ® A five year study in Connecticut 
revealed a mortality of 298 or 5 9 per cent in 1780 cases of attempted suicide 
with barbiturates This includes all cases reported, many of which were not 
alarmmgly narcotized Other sources report 6 5, 7 3, and 6 0 per cent 
fatalities A mortality rate of over 6 per cent warrants the utilization of 
every merited therapeutic measure available 

The complications accompanying prolonged depression from barbituric 
acid derivatives cannot be ignored Although some untreated patients re- 
cover from excessively large doses as illustrated below, the prolonged period 
of morbidity with its undesirable complications is to be avoided if possible 
Prolonged hypoxia, intercurrent pulmonary infection, pulmonary edema, 
cerebral edema, nutritional deficiencies, depressed kidney function, decubitus 
ulcers and transient or more permanent neurological sequelae are the more 
frequent accompaniments of prolonged barbiturate narcosis 

*Recei\ecl for publication September 16, 1944 

From the Departments of Anesthesia, The Doctors Hospital and Bellevue Hospital, New 
York Cit> 
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In discussing the advisability of picrotoxm therapy in given cases of 
poisoning, the impression frequently is gained that either a lack of familiarity 
with the drug, oi a fear of its potency, or both are responsible for the re- 
luctance to use It To those familiar with its action and the method of 
administration theie is no substantial reason to withhold it from patients for 
whom Its use is indicated It should be employed early and in adequate 
amounts supplemented by other supportive measures The following typical 
case histones are presented in support of this contention 

Cvsn Reports 

Case 1 A 30 year old white female reported to have taken about 2 0 gni of 
seconal came from another hospital where she had been admitted 24 hours earlier 
No active treatment had been instituted although the patient was comatose upon ad- 
mission When transferred she was still in deep coma and gave no response to pain- 
ful -stimuli The temperature was 100 6° F, pulse rate 78, and the blood pressure 
100 mm Hg systolic and 72 mm diastolic She was breathing deeply and regularly 
at a rate of 12 times per minute The skin was of good color, warm and moist 
Pupillary responses were variable Both lung fields were filled with scattered rhonchi 
Barbituric acid was found in the gastric contents and the urine The blood concen- 
tration was OOOS'gm per 100 cc Benzedrine, 0 02 gni, was administered on ad- 
mission followed by caffeine sodium benzoate, 0 5 gm every hour Sulfadiazine 
routine was begun nine hours after admission The only evidence of improvement 
was an occasional movement of the extremities during a two hour period beginning 10 
hours after admission The temperature gradually rose to 108° F, the pulse rate 
to 160, and the respiratory rate to 40 per minute The patient died 15 hours after ad- 
mission with a terminal picture of pulmonary edema An autopsy revealed bilateral 
bronchopneumonia, pulmonary edema of thd upper lobes, and slight pial congestion 

This IS an example of the too frequent outcome of inadequately treated acute 
barbiturate poisoning Although the patient had been comatose for at least 24 hours, 
her relatively good condition on admission points to the piobability that with proper 
management the case might have terminated differently Certainly experience sug- 
gests that the therapy was inadequate 

Case 2 A 29 year old white female was admitted to the hospital October 14 
approximately 10 hours after taking 5 0 gm of pentobarbital sodium as was learned 
from a subsequent history She was deeply comatose, areflexic and unresponsive to 
all stimuli The skin was slightly cyanotic, the pupils variable in size The tem- 
perature was 102 6° F , the pulse rate 112, the blood pressure 96 mm Hg systolic and 
54 mm diastolic, and the respiratory rate 28 per minute with shallow and slightly 
irregular breathing Urine and gastric contents when analyzed were positive for 
barbituric acid Initial therapy included gastric lavage, intravenous thiamine chloride 
0 02 gm every six hours, and metrazol, 2 c c hourly, ordered to be given until 
twitchings or convulsions occurred Nine hours later breath sounds were absent over 
the left upper lobe, expansion of the right chest was greater than the left with shallow 
breathing at a rate of 34 per minute Breath sounds returned in the left axillary area 
three hours later, at which time sulfapyridine therapy was begun Metrazol was 
continued Thirty hours after admission the temperature was 105° F , pulse rate 130, 
respirations 26 per minute Metrazol, 11 cc, was then given intravenously over a 
period of 42 minutes, resulting in leg movements, followed two hours later by oc- 
casional motion of all extremities and a return of the swallowing reflex Pain stimuli 
still elicited no response Two more intravenous doses of metrazol. See each, were 
then giveii an hour apart after which the analeptic was discontinued Deep reflexes 
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returned 40 hours after admission with some spontaneous movements Response to 
stimulation was absent until the fourth day, at which time left lower lobar pneumonia 
developed and the cough reflex appeared The patient’s condition remained essentially 
unchanged for three succeeding days, when the temperature began to fall and the lungs 
became less congested At this time more vigorous vitamin therapy was instituted 
Bullae which had appeared on the heels became infected and ulcerated On October 
21 the patient became more active Two days later, nine days after admission, verbal 
contact was established and she awakened sluggishly At this time a left foot drop 
was noticed Following a slow convalescence the patient was discharged on November 
23 Six days later she returned, was rehospitahved for two weeks, and then sent to a 
rest home for two months At the end of this time the foot drop persisted, causing 
the patient considerable concern for fear that it would interfere with rehabilitation 
Total hospitalization was 68 days, plus an additional and incomplete convalescence of 
two months 

The prolonged recoveiy time, the slow convalescence and the unfortunate sequelae 
suggest that one erior in management was the postponement of adequate analeptic 
therapy Thirty hours elapsed before the return of reflexes and motor activity, dur- 
ing which time pulmonary disease became established and the groundwork laid for 
other complications Stimulants sufficient to establish and maintain reflexes and 
active movements are indicated as early therapy in every case 

Case 3 A 43 year old white female was admitted on April 4, 24 hours after 
ingestion of 425 gm of pentobarbital sodium Urinal>sis revealed barbituric acid, 
0 026 gm per 100 cc During the first 18 hours of treatment she was given intra- 
venous fluids, coramme, 1 5 c c , and caffeine sodium benzoate, 1 0 gm The treat- 
ment was then undertaken by another service The patient was deeply comatose, 
slightly cyanotic and areflexic The face was edematous Temperature was 102 8° F , 
the pulse rate 120 and of a thready character The breathing was a shallow type 
at a rate of 15 per minute and there were moist rales at both lung bases Oropharyn- 
geal oxygen by nasal catiieter was ordered and intravenous picrotoxm was adrfnnis- 
tered at the rate of 0 003 gm per minute until 0 024 gm was given The patient 
then began to yawn, respirations increased m rate and depth, and the corneal and 
plantar reflexes returned During the next 12 houis picrotoxm was given intra- 
muscularly m 0003 gm doses every half hour, except once when depression deepened 
and 0 012 gm was given intravenously This was followed by active movements and 
occasional moans Analeptic therapy was discontinued foi 13 hours when deep nar- 
cosis again appeared Picrotoxm, intramuscularly, was resumed m 0 003 gm doses 
every half hour for the next nine hours, with one episode of regression when it was 
administered intravenously A total of 0 238 gm was used over this 36 hour period 
Adequate intravenous fluids and vitamin therapy were maintained throughout The 
patient became increasingly active, finally requiring restraints Bullae of the ankles 
and legs demanded special care Approximately 92 hours after taking the drug, the 
patient showed signs of awakening, and 12 hours later recognized her family When 
fully conscious the patient complained of blurred vision, tingling of the hands and 
feet, and a sluggish memory These symptoms decreased during convalescence, but 
were present m a minimal degree upon discharge on April 26 

Though delayed, the effectiveness of picrotoxm therapy is demonstrated by this 
report Such treatment should be instituted at the earliest possible moment Had it 
been done in this instance, experience with other cases warrants the conjecture that 
the result would have been more satisfactory This is borne out also by the follow ing 
history 

Case 4 A 27 year old white female was admitted at 5 30 am in deep coma 
Information was volunteered that she probably' had taken pentobarbital sodium This 
was confirmed subsequently, the amount being 9 0 gm seven and one-half hours before 
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admission Respirations ceased as the patient was brought into the emergency room 
The skin was cyanotic and clammy, the pulse barely perceptible at 88 per minute, the 
rectal tempeiature was 98 6° F Reflexes were absent, the eyeballs motionless, and tlie 
pupils moderately constricted Two ampules of coramine intravenously and three 
intramuscularly produced a temporary slow, shallow breathing of three minutes’ dura- 
tion Artificial respiration was instituted A nasoendotracheal tube was inserted 
and the patient placed in a respirator The cyanosis disappeared and the pulse im- 
proved in qualitj Oxygen by catheter and intravenous glucose-saline were started 
followed by gastric lavage Momentarily stopping the respirator caused reappearance 
of cyanosis with no evidence of spontaneous respiration The areflexia persisted 
The temperature gradually rose to 103 4° F and the pulse to 120 during the next 
eight hours After 12 hours without inipro\ ement, intravenous picrotoxin was 
started at the i ate of 0 003 gm per minute Twenty-three minutes later after 0 06 
gm was given, slight twitchings of the eyelids and facial muscles began rapidly 
spreading to the shoulders and upper extremities Picrotoxin was discontinued and 
the convulsive movements ceased The corneal reflex returned but apnea persisted 
An additional 0 012 gm 'of picrotoxin was given intravenously and 40 minutes after 
initiation of analeptic therapy, the patient gave a deep sigh and resumed breathing 
The rate was 28 per minute, the excursions normal Picrotoxin was continued intra- 
muscularly, 0 003 gm eveiy 15 to 30 minutes as indicated for the next five hours 
except twice when extremely shallow respirations responded promptly to intravenous 
therapy At 12 30 tun all reflexes were present and the patient opened her eyes 
occasionally Picrotoxin was discontinued, a total of 0 192 gm hai mg been given 
* At 3 30 a m the endotracheal airway was removed and one hour later, 24 hours after 
admission, the patient was awake At 10 30 a m she sat up for a chest roentgen-ray 
and requested breakfast The temperature was 100 8° F, pulse 100, respirations 24 
Convalescence was uneventful and rapid When intei viewed three weeks later there 
was no evidence of inadequate recovery 

This patient on admission piesented a picture similar to the other cases cited plus 
an added apnea which as far as can be determined is the only recorded case of com- 
plete respiratory ari est in acute bai biturate poisoning Supportive treatment for 
the first 12 hours was more nearly adequate and much more complete than was given 
to the other patients cited in this report The duration of narcosis might hare been 
less had analeptic measures been instituted immediately However, the result rvas 
satisfactory 

Reviewing these four selected cases one notes that upon hospitalization 
their respective conditions were essentially similar The effectiveness of the 
treatment employed for the patiept m Case 4 suggests that the others were 
inadequately managed It raised the question also whether more favorable 
results would have been possible had different therapy been employed Fur- 
thermore, the fact that the amount of drug taken by the patient wdio died 
was four and one-half times less than m the case which recovered rapidly and 
completely, even though in the latter narcotization was of a degree sufficient 
to produce complete respiratory depression adds to the contention that ana- 
leptic theiapy is imperative The importance of the time factor is demon- 
strated also Postponing treatment as was done in Case 3, and the failure to 
employ adequate quantities of an analeptic possessing maximum sustaining 
qualities for the patient in Case 2 surely contributed to the prolonged mor- 
bidity and unsatisfactory recoveries 
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It IS a foregone conclusion that the patient suffering from deep barbi- 
turate depression should be afforded every advantage favoring rapid and 
complete recovery The following regime summarizes the accepted pro- 
cedures essential to proper handling of such cases The condition of the 
patient when first seen and the response to therapy is, of course, to be used 
as an index in each individual instance 

1 An adequate an way must be established immediately and maintained' 
throughout Oropharyngeal toilet to remove all secretions is best accom- 
plished by suction, to be repeated whenever necessary A nasoendotracheal 
airway is always indicated for the comatose patient in whom cough and 
swallowing reflexes are absent This affords both an unobstructed airway 
and a means for aspiration The airway must be kept clear of secretions by 
catheter suction Such suction is employed routinely every hour if no 
evidence of occlusion is present, more frequently if indicated The suction 
catheter must be inserted to the distal end of the airway to insure against a 
gradual occlusion from deposition of secretions along its walls The endo- 
tracheal tube is left in place until resumption of a vigorous cough reflex, which 
may occur in a relatively short time or which may not reappear for several 
days if analeptic therapy is delayed The anesthetist must remove, clean and 
replace the tube regularly at intervals of not less than 12 hours When the 
airway is removed, if signs of laryngeal edema appear, it must be replaced at 
once This is a rare complication and occurs within 30 minutes, if at all 
When reflexes are sufficiently active to prevent intubation, postural drainage 
IS maintained by elevation of the foot of the bed The necessity for frequent 
turning of the patient needs no explanation 

2 Aitifiaal respiration may be necessary in bradypnea or when very 
shallow respiratory excursions are present This is not usually required for 
any prolonged period if analeptic therapy is not delayed 

3 Oxygen by a properly placed, correct type of oropharyngeal catheter 
. at a flow of SIX liters per minute affords an adequate concentration at the 

alveoli This combats existing hypoxia and prevents its continuation The 
catheter must be kept free of secretions at all times If an endotracheal tube 
IS in place a No 12 French catheter is inserted into it to a depth qf 5 cm 
without interference with respiratory exchange A properly fitted mask may 
be used if desired The combination flow-meter positive-pressure mask is 
preferred, permitting an accurate control of oxygen percentage and making 
possible immediate application of positive pressure should pulmonary edema 
develop 

4 Gastric lavage is performed to remove any remaining drug and to 
empty the atonic stomach The contents are analyzed for barbiturate 
Catharsis is advocated in some clinics, leaving 300 c c of sodium sulfate in 
the stomach for this purpose The possibility of regurgitation and aspira- 
tion of gastric contents is a real danger in an unintubated, comatose patient, 
hence it is preferable to have the stomach completely empty rather than risk 
this complication Tube feeding is condemned for the same reason 
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5 Analeptic theiapy should be consenative if reflexes are active and 
motoi activity present Vigorous tieatment is for the deeply depressed 
patient In such cases piciotoxin may be given in 0 001 to 0 003 gm doses 
mtiavenously, or in 0 003 to 0 006 gm doses intramuscularly every 15 
minutes until the desired i espouse is attained This fractional method is 
not so effective as the continuous intravenous procedure, which is equally 
safe if employed with proper caution The drug is administered at the rate 
of 0 001 to 0 002 gm per minute until the corneal, swallowing oi other re- 
flexes appear, oi until slight twitchings of the facial muscles occur If 
given beyond this point comoilsions may result These usually are of a mild 
natui e and gi adually subside as the stimulant is destroyed Should they be 
severe, or should mildei ones maintain, an intravenous barbiturate such as 
sodium pentothal is given slowly just to the point of control Once signs of 
reflex and motor activity return picrotoxm is continued intramuscularly in 
maintenance doses of 0 003 to 0 006 gm each 15 to 30 minutes as indicated 
Should regression develop the same dose is given intravenously until the 
desired plane of activity is reestablished Each case must be treated indi- 
vidually and the drug continued until active reflexes and involuntary move- 
ments are maintained 

Since the action of piciotoxin may be delayed for as much as 10 minutes, 
caution IS to be exercised in its administration Furtherrhore, the impression 
has been gamed that the initial response to picrotoxm following depression 
from the longer acting barbiturates is slowei than is the case with the shorter 
acting ones, hence the analeptic should be given m smaller amounts if its ac- 
cumulation with a lesultant sudden and severe stimulation is to be avoided 
Convulsions, if they occur, usually are followed by a degree of depression 
deeper than that existing before then onset 

The amount of picrotoxm necessary to establish the desired plane of 
activity is unpredictable The wide variation in dosage seemingly bears little 
relation to the quantity of barbiturate taken Although 0 02 gm of picro- 
toxm is dangerously toxic to a normal adult,^® doses ranging from 1 079 to 
2 296 gm have been employed for patients poisoned by barbituric acid 
derivatives ® 

6 Intiavenous fluid therapy should not be delayed Not only does this 
afford a route for the administration of analeptics, but insures proper hydra- 
tion and nourishment and enhances renal function Should prolonged veno- 
clysis be necessary, adjustment to the needs of the individual patient is most 
important Fluids must be administered judiciously if pulmonary edema is 
to be avoided Two liters of 5 per cent glucose in normal saline with 1 liter 
of 5 per cent glucose m water given slowly meet the 24 hour requirements 
of the average patient 

Prolonged coma demands special attention to needs other than fluid and 
carbohydrate requirements and electrolyte balance A positive nitrogen bal- 
ance IS maintained by intravenous ammo acid therapy with an average dose 
of 70 gm per day This can be given separately in h 5 to 10 per cent solu- 
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tion or mixed with the glucose-sahne infusion To avoid urinary spill the 
rate of flow should be adjusted to not more than 20 gm , preferably less, in 
two hours, the total amount being divided into three equal portions started 
at eight hour intervals The ammo acids are utilized by the body for 
protein synthesis, sparing the body tissues against breakdown for energy 
production 

Vitamin therapy is indispensable if normal metabolism is to be approxi- 
mated and neurological complications prevented m the patient who remains 
comatose foi more than 24 hours Parenteral thiamine chloride 0 005 gm , 
riboflavin 0 005 gm , and nicotinic acid 0 05 gm given three times daily 
afford an adequate quantity of the B complex They may be given in com- 
bined form Sufficient vitamin C is insured by 0 10 gm of ascorbic or 
cevitamic acid daily In addition to its usual functions, Richards demon- 
strated that vitamin C shortens the narcosis induced by the shorter acting 
barbiturates such as nembutal 

Circulatory collapse, should it appear, requires prompt antishock therapy 
with adequate amounts of plasma and the other supportive measures usually 
employed 

7 Chemotherapy is instituted should signs of pneumonia or other inter- 
current infection appear Pneumonia may be hypostatic, lobar or from 
aspiration Early stimulation therapy, properly controlled fluid intake, and 
the prevention of aspiration usually will prove prophylactic against pneu- 
monia, pulmonary edema or pulmonary abscess development 

8 Dtwesis may be enhanced by intravenous fluids and diuretics should 
depression of urinary output occur Many patients are incontinent, although 
others may require catheterization every 10 hours to prevent bladder dis- 
tention and to be certain that kidney function is adequate 

9 Nursing car e must be of the best with constant attention to all details, 
if good results are to be obtained" Oral hygiene, padding of pressure points 
to avoid decubitus, protection of the frequently appearing bullae, reduction 
of marked hyperthermia and protection of the patient against injuries once 
motor activity is resumed warrant special emphasis Once consciousness re- 
turns psychiatric problems may arise which will require expert handling by 
both the physician and nurse 

Summary 

The therapy of barbiturate intoxication is an increasingly important 
problem confronting the medical profession There is a hesitancy on the 
part of some to employ the more potent analeptics and to institute certain 
other supportive therapies available Four cases essentially similar are pre- 
sented to illustrate the effects of neglected, inadequate, delayed and more 
immediate treatment A suggested therapeutic regime is outlined Early 
and adequate analeptic therapy with picrotoxin may prevent death, obviate a 
prolonged illness and result in a complete or more nearly complete recovery 
Each case must be judged by the condition of the patient when admitted to 
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the hospital and managed according to the response shown toward undelayed 
treatment If this is prompt, the more expensive and time consuming meas- 
ures should not be necessary 
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DEMONSTRATION OF VISCERAL PAIN BY DETER- 
MINATION OF SKIN POTENTIALS-^ 


By Lester M Morrison, M D , F A C P , and Ernest A Spiegel, M D , 

Philadelphm, Pennsylvania 

The need of a method that permits one to demonstrate and to localize 
pam objectively in disease of internal organs is particularly striking under 
conditions such as the present national emergency Every day the physician 
IS confronted by the question as to whether the complaint of pain in a certain 
area is caused by an organic disease or whether it is of a psychic nature 
The need for an objective “pain-detector” is at least partly met by the 
measurements of the so-called viscerogalvanic reaction (Spiegel and Wohl) 
These authors studied the electrical potentials of the skin in cases of visceral 
pain and often found increase of these potentials in the area corresponding 
to the diseased organ They explained the reaction due to reflex excitation 
of the sweat glands in the respective dermatomes, an excitation that is sus- 
tained by continuous impulses from the pathologic viscus These studies 
were confirmed by findings of Guttmann who demonstrated colonmetrically, 
in cases of gall-bladder disease, disturbances of the sweat secretion in the 
corresponding dermatomes by the chinizarm method t 

In the present study we tried to ascertain whether the viscerogalvanic 
reaction may be an aid in the differential diagnosis between pain in organic 
visceral disease and that in non-organic disorders 

Method The method is that used by Spiegel and Wohl with further 
modifications A known variable potential is opposed to the unknown skin 
potential (compensation method figure 1) The known potential is varied 
until both potentials are 'equal, so that a zero instrument (string galva- 
nometer, Leeds and Northrup portable galvanometer) shows no deflection 
The principle is similar to that used in electrocardiography when the skin 
potentials are neutralized In fact, the neutralizer of an electrocardiograph 
can be used for this purpose, if one standardizes its various positions in 
millivolts Zinc-zinc sulfate electrodes were used as nonpolarisable elec- 
tro'des An amalgamated zinc rod dips into a glass tube I containing a 
saturated zinc sulfate solution (figure 2) The lower end of tube I is 
closed by a cellophane membrane separating it from a normal KCI or 
physiologic saline solution that is contained in a second glass tube The 
lower end of glass tube II is also closed by a cellophane membrane, it is 

* Received for publication August 21, 1944 

From the Departments of Medicine and of Experimental Neurology, Temple University 
School of Medicine, Philadelphia, Pennsylvania 

Presented at the meeting of Uie American Medical Association, Section on Gastro- 
enterology and Proctology, Chicago, June 14, 1944 

t Recently Portnoy found a positne viscerogalvanic reaction in 70 per cent of the cases of 
visceral pain studied 
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to be applied to the skin The testing electrode which is held by a handle is 
counterbalanced by a weight, so that it can be applied to the various areas to 
be tested with minimum pressuie This is important because pressure re- 
duces or distorts the skin potentials The indifferent electrode fits into a 
holder that can be stiapped to the dorsal aspect of the forearm under con- 




Fig la (above) Principle of compensation method 

C — dry cell, G — galvanometer, P — ^potentiometer, X — unknown skin potential 
Fig lb (bcloiv) Unpolarisable electrodes 

T — testing electrode, R — ^reference electrode 

stant pressure so that the lefeience point has as low a potential as possible 
Other measures which contribute toward successful results are (1) the 
patients should be kept relaxed in a recumbent position in a warm room, (2) 
the testing electrode should be applied to each area for about the same 
length of time, (3) the testing electrode should be kept away, insofar as 
possible, from direct application to a hairy area, (4) excessively hairy areas 
should be shaved first and the testing done three or more days later 

Material A senes of 62 patients and 10 healthy, asymptomatic subjects 
was tested, making a total of 72 subjects 
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In group I were 31 cases with pain accompanying proved organic disease 
(tables 1 and 2) ^ 

The diagnosis was established after complete digestive tract studies were 
made, in addition to the history and physical examination, including gastro- 
intestinal roentgen-ray series, cliolecystograms, barium enema, blood Wasser- 
mann reaction, blood count and urinalysis In -certain cases, additional 
studies were carried out such as electrocardiography, gastroscopy, gastric 
analysis and biliary drainage In this group are also included four cases 



Fig 2 Arrangement of apparatus 

C — dry cell, G — galvanometer, P — compensating circuit with potentiometer, R — reference 

electrode, T — testing electrode 


whose primary illness was a colitis (non-ulcerative, non-specific) Although 
these cases were non-ulcerative and non-specific and are generally recognized 
as being “functional” ifi nature, they were included in this group since, be- 
sides roentgen-ray findings such as loss of normal haustral markings, “string 
sign” or marked spasticity or irritability, definite inflammatory signs were 
present on proctosigmoidoscopy, such as edema of the mucosa, congestion, 
abnormal friability and bleeding of the mucosa In cases 1 and 17, m which 
chronic gastritis was present, the diagnosis was arrived at after gastroscopic 
examination in addition to the roentgen-ray and gastric analysis studies 

Group II comprised 27 cases and consisted of patients suffering from 
such disturbances as neuroses, of whom there were 13 cases, and patients, 
who were symptom-free, but had had some organic disease at a previous 
date (table 3) In the group of patients with neuroses, vague aches and 
pains were complained of These non-characteristic distress symptoms were 
judged to be of psychic origin from the historical and physical findings, as 
well as the roentgen-ray and laboratory findings 

Finally, four patients were studied in whom organic disease had recently 
existed (from three to six months prior to testing date) , who were symptom- 
free for several months, but still showed abnormal skin potentials (table 4) 

’•'In order to save space the tables have been omitted, but they \\iU be included in tlie 
reprints 
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Results In 10 normal individuals the potential measurement on trunk 
and extremities except fingeis varied between zero and five millivolts Our 
patliological observations are recorded in tables 1—4 It seems advisable to 
differentiate the areas tested into two groups Fust, the areas uhere pain 
IS felt (or the deimatomes corresponding to the diseased organ) may be 
called the P (pain) areas Second, the remainder of the body suiface may 
be called the R (remainder) areas The difference D between the maximum 
potentials of the P (pain) area and R (remaindei) area is indicated in each 
case in tables 1-3 

Among 31 patients with pain accompanying organic visceral disease 
(tables 1, 2), we find 23 with D values of 10 mv or above 10, nine of 
these cases had 20 mv or more In contrast, among 27 patients without 
demonstrable organic disease (table 3), in no case was a D value of 10 mv or 
over found In two cases D values of 8 and 9^ mv respectively were 
observed,! while in the other patients in this same group D was 0 mv Thus, 
if D values of 10 mv or above are recorded, such observation may aid in 
the differential diagnosis between organic visceial pain and pain of non- 
organic nature such as "psychic" pain, in that it may support the assumption 
of an organic visceral lesion However, in some cases, D values below 
10 mv may be observed in organic visceral pain as well as in non-organic 
pain 

The fact that in a number of cases of organic visceral pain a definite 
increase of skin potential in the lespective dermatomes failed to appear is not 
surprising It should be borne in mind that reflex effects upon vegetative 
organs such as the sweat glands depend not only on the intensitj' of the 
afferent impulses, but also upon the state of excitability of the vegetative 
effector organs It seems that undei certain conditions the pathologic 
afferent impulses aie even able to inhibit the activity of the sweat glands, 
as demonstrated by a case of gall-bladder disease recorded by Guttmann 
Consequently, diagnostic conclusions should not be drawn from negative 
results of the viscerogalvanic reaction , the lack of increase of skin potentials 
does not exclude an organic visceral lesion Only positive results should be 
regarded as useful in that they indicate an organic visceral disease if the D 
value exceeds 10 mv 

Of special interest are the observations tliat are summarized m table 4 
These are cases of organic visceral disease that were clinically “healed" or 
in a latent stage The respective dermatomes showed inci eased potentials 
as compared with the rest of the body (D values m two cases were 10 and 13 
mv respectively and 7 mv m two other cases) These findings indicate 
that after apparent healing from a clinical point of view, abnormal impulses ' 

* Face, palm of hand, sole of the foot normally may show high potentials and, therefore, 
were usually not measured 

t The finding of potential differences in these cases is perhaps due to instability of the 
reference point As pointed out by Snodgrass, Rock and Menkin in their study of ovulation 
potentials, emotional factors may cause such an instability, but this is insufficient to place the 
readings within the range of organic disease values 
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may still originate in the respective organ or in scar tissue within or around 
the affected organ and may still maintain, at least for some time, a tonic 
excitation of segmental centers of the spinal cord, although these impulses 
may be below the threshold of the higher centers upon which conscious pain 
sensation depends 

. Summary 

• 1 The study of skin potentials is an objective method useful m the 

evaluation of visceral pain in 74 per cent of the 31 cases with pain accom- 
panying proved organic visceral disease, there was an increase of the skin 
potentials m the respective dermatomes over the remainder of the body by 
10 or more millivolts 

2 Twenty-seven cases with pain of psychogenic origin or healed organic 
disease revealed two single instances showing potential increases of 8 and 
9 millivolts respectively, while the other 25 cases gave no increase of 
potentials 

3 Increase of skin potentials by 10 mv or over in the dermatomes cor- 
responding to an organ causing pain supports the assumption of organic 
disease Lack of increased potentials does not exclude organic disease 

4 After apparent clinical healing of organic visceral disease, increased 
potentials may still persist indicating latent pathological changes 
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HYPERVITAMINEMIA A IN THE RECOVERY 
STAGE OF VARIOUS DISEASES ' 


By F Steigmann, M S , M D , F A C P , K A Meyer, M D , FACS, 
and li Popper, M D , Pii D , F A C P , Chicago, Illinois 

Various investigators have found that following a transitory stage of 
hypo- or avitaininemia-A at the height of the disease the blood vitamin A 
level rises in the convalescent stage to higher levels than normal and returns 
to the noimal level some time after complete recovery Such beliavior has 
been described in the convalescent stage of acute hepatitis,^’ ■’ m the re- 
covery stage of pneumonia,'’ “ and in febrile conditions " Since this 
occurrence appeared of clinical interest, the present study was undertaken to 
determine the incidence, significance and specificity of this phenomenon and 
its relation to liver function and to the response of the plasma vitamin A level 
to the intake of 75,000 units of vitamin A (tolerance curve) 

Material and Method 

This study is based on observations on 35 patients who had at least 
tempoiarily a plasma vitamin A level above 50 micrograms and Avho were 
selected from a group of 189 patients of a chary;y hospital on whom serial 
plasma vitamin A determinations were made The control cases of this 
group are composed of patients with hernia, fracture, compensated cardiac 
conditions and- arthritis They had an average plasma vitamin A level of 
32 micrograms/ 100 cc Hence, a plasma vitamin A level of above 50 
micrograms was assumed to be higher than normal, especially since many 
of the above mentioned patients were suffering from diseases characterized 
by a low or zero plasma vitamin A level during their height Not included 
in this group are patients with elevated plasma vitamin A level following 
ingestion of large doses of vitamin A and patients with nephritis, the latter 
being discussed in another publication ® 

Many of the selected patients had low or zero plasma vitamin A levels 
when their observation began Some of them had plasma vitamin A levels 
within normal ranges at the start of the study However, they were al- 
ready in an improving stage of a disease in which low plasma vitamin A 
levels are characteristically present during its height Others were in the 
convalescing stage of the disease, with plasma vitamin A levels much above 
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the normal Determinations of the plasma vitamin A level were done at 
one to three day intervals over a period of one week to three months de- 
pending upon the time when the blood level returned to within normal 
ranges or upon the time when the patient left our observation 

The determinations of plasma vitamin A and carotene weie done by 
means of the Carr-Pnce reaction according to the method of Kimble ° The 
readings were made either by means of the Sheard-Sanford photolometer 
or the Coleman spectrophotometer or by copper sulfate standards according 
to a modification of the method of Josephs “ The three methods checked 
satisfactorily The values were given in micrograms per 100 c c plasma 
The tolerance curves were performed by determining the plasma vitamin A 
level before, and 3, 6 and 24 hours after the administration of 75,000 I U of 
vitamin A esters * in 2 c c corn oil In some of the patients the following 
determinations were made to evaluate hepatic function Total cholesterol, 
cholesterol esters, hippunc acid excretion, cephalin-choleSterol flocculation 
test and albumin/globulin ratio 


. Results 

The greatest number of the 35 patients with hypervitaminemia studied 
had various types of liver diseases (table 1) In them the greatest difference 
between previous levels and the highest plasma vitamin A level was en- 
countered Less marked was this difference m pneumonia, and postoperative 

Table I 


Tabulation of Patients in Whom Transient Hypervitaminemia A Was Observed 


Diagnosis 

No Cases 

Average No of 
Determinations 

Average Level in 
Hypervitaminemia 
Stage (Micrograms 
per 100 c c 
PJasma) 

Maximal Difference 
Encountered in 
Plasma Vitamin A 
Levels 

Arthritis 

1 

10 

67 

14 

Fractures 

2 

10 

57 

23 

Post-operative 

3 

8 

83 

72 

Obstetrical 

9 

3 

58 

52 

Pneumonia 

2 

10 

69 

69 

Cirrhosis 

7 

11 

82 

117 

Hepatitis 

8 

8- 

93 

113 

Incomplete Obstruc- 
tion 

3 

8 

71 

67 


or postpartum conditions The difference in the vitamin A levels in one 
case with arthritis or two with fractures was less significant, especially since 
they were found among eight cases of arthritis and among 20 cases of 
fracture studied 

The stage of the disease in which hypervitaminemia-A occurs is demon- 
strated by the serial determinations of the plasma vitamin A level In 

* Distilled \itamin A concentrate (natural ester form distilled from fish liver and vege- 
table oil) containing 200,000 U S P XI units per gram, generously supplied b 3 Distillation 
Products, Inc, Rochester, N Y 
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patients with acute hepatitis, the hypcrvitanunemia stage occurs at the time 
when the icterus index returns to normal levels, i e , in the beginning of the 
convalescent period , when the patient is cured, the plasma vitamin A level 
leturns to normal (figure 1) Some cases of acute hepatitis came under 
our observation during the recovery period and the liver function tests were 
already noimal In these the plasma, vitamin A level was rising at a time 


ACUTE HEPATITIS 



when the icterus index was returning to normal (figure 2) In cirrhosis a 
similar situation may be encountered with the difference that the period of 
hypervitaminemia A may be extended for long periods (figure 3) The 
hypervitaminemia A stage may even occur repeatedly (figure 4) 

A similar situation was observed in patients with pneumonia m whom the 
plasma vitamin A level rose during recovery at about the eighth day of the 
disease (figure 5) Since these patients left the hospital relatively soon after 
the acute stage, we do not know when the plasma vitamin A level returned 
'to normal Similar tendencies in the plasma vitamin A level to rise above 




Vit k~ Micro^rams p«r lOOcc plaama 
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Day of disease 
Fig 2 
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Fig 4 



Fig 5 
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the normal following the initial diop weie obseived in patients following 
extensive abdominal operations The hypovitaminemic stage was observed 
within 72 hours, and the hypervitammemic stage was seen at about the tenth 
day (figure 6) 

From the few representative cases m figures 1, 2, 3, 4 in which arrows 
point to the date when liver function tests were performed, it appears tliat 
the liver functions were normal when the plasma vitamin A levels were re- 
turning to the normal ranges The results of the cholesterol esters partition 
and total plasma protein determination in these patients at different plasma 
vitamin A levels show that the percentage of cholesterol esters and the total 
plasma protein increase pi ogressively with a rise in the plasma vitamin A 
level (table 2) In figure 7 the maximal increase in the tolerance curve is 
plotted against the plasma vitamin A level From it a tendency toward 
higher tolerance curves in the hypervitammemic stage seems to be apparent 


Table II 

Comparison of the Plasma Vitamin A Level \Mth the Percentage of Cholesterol 
Esters and the Total Plasma Protein Concentration 


Vitamin A Level Micrograms Cholesterol Esters 

Per Cent Percentage 


Total Plasma Protein 
Grams Per Cent 


0 to 20 55 6 5 

21 to 50 73 6 8 

50-1- 72 7 7 


Discussion 

The presented data indicate that marked changes of the plasma Vitamin 
A level may occur which are independent of the nutritional intake There 
IS no reason to believe that such.abrupt changes in the plasma vitamin A level 
should occur from variations m nutrition which are of a comparatively 
moderate degree and short duration as seen, for instance, in acute hepatitis^/ 
pneumonia, or during operation We must assume, therefore, that processes^ 
within the body govern the plasma vitamin A level * The significance of 
endogenous in contrast to nutritional factors in the development of condi- 
tioned vitamin A deficiency has recently been stressed 

The endogenous forces causing these changes seem to be multifold 
Clausen et al were of the opinion that in the convalescent stage the in- 
testinal absoiption, which was impaired during the height of the disease, was 
already improved whereas the storage ability of the liver was still impaired, 
thus disturbing the normal balance between absorption and deposition in the 
liver Liver function impairment is doubtless the cause of the reduction of 
the plasma vitamin A level but no indications from the liver function tests 
were obtained which would suggest that it is responsible for the hyper- 
vitammemia A The fact that the plasma vitamin A level rises abruptly 
during the beginning of improvement in cases of hepatitis or pneumonia, 
at a time when the diet of either is essentially high in protein and carbo- 
hydrate and low in fat, would point more to a sudden release of vitamin A 
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from the liver into the blood stream rather than to increased absorption 
We*’^^ suggested the possibility that the hypervitammemia A is due to an 
increased release of vitamin A from the liver where it was retained m 
pathologic sites from which it cannot be utilized during the height of the dis- 
ease For this fact speaks also the observation that in the acute 

stage of pneumonia or acute hepatitis tlie liver stores are not necessarily 
reduced A possibility of disturbed liver function with con- 

sequent displacement of the liver vitamin A in the acute stages and release 
during recovery stage can be assumed for other conditions than pneumonia 
and hepatitis Furthermore, the observations of Josephs ® that in infants 
below two years of age this hypervitammemia is not as marked, which he 
explains on the lower available liver vitamin A depots in this age gioup, is 
one more evidence for liver release Lund and Kimble presented evidence 
for a similar phenomenon in parturient women 

However, the fact that the response of the vitamin A level to the intake 
of high doses of vitamin A is higher during the hypervitaminemic stage 
points to the existence of other factors, especially if we exclude liver damage 
with associated inability to store vitamin A as one of the causes of hyper- 
vitaminemia An improved function of the intestinal tract is probably not 
the cause An increased ability of the blood to carry vitamin A or a re- 
duced destruction of vitamin A might be considered as has been done for 
conditions in renal disease ® Recent studies on the anti-oxidative activity of 
tocopherol (vitamin which acts as a co-vitamm, has focused the 

interest upon processes which protect or destroy vitamin A m the body. 

The hypervitammemia A is not specific for any one disease and it could 
thus be an unspecific reaction of the body to a previous hypovitammotic phase 
without any relation to the nature of the disease, a possibility which Josephs ® 
pointed out and associated with the difference in adjustment to vitamin A 
intake in the hypovitammotic stage It was also observed that the blood 
vitamin A level of normal adults rises to supernormal levels after a period 
of vitamin A depletion with consequent low vitamin A levels 

Whatever the cause of this phenomenon, it undoubtedly indicates a good 
prognosis inasmuch as it suggests that the patient is on the road to recovery 

Summary and Conclusion 

The occurrence of a phase with hypervitammemia A in various diseases 
IS discussed This phenomenon is due to endogenous factors and not to 
nutritional change 

One of these factors seems to be an increased release of vitamin A from 
pathologic sites in the liver to which it was shifted during the acute stage 
of the disease Other factors appear to be increased ability of the blood 
to hold vitamin A or reduced destruction of vitamin A Finally, a non- 
specific “pendulum swing” like response to a previous low of the plasma 
vitamin A level has to be considered as a valuable prognostic sign 
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THE PROTHROMBIN RESPONSE TO LARGE DOSES 
OF SYNTHETIC VITAMIN K IN 
LIVER DISEASE 

By Shepard Shapiro, M D , New Yoik,N Y , and Richard K Richards, 
MD, FACP, No)th Chicago, Illinois 

The liver is a most versatile organ Its activities include various types 
of cellular physiology, principally synthesis, storage, conjugation, catabolism 
and excretion Although subject to humoral influence, the functions, never- 
theless, appear to be devoid of interdependence However, despite the “dis- 
sociation,” certain of the mechanisms exhibit with significant constancy a 
higher degree of susceptibility to pathologic change than the others Re- 
cently, Drill and Ivy " found abnormal retention of bromsulphalein to be the 
earliest detectable alteration in function following the production of liver 
damage in dogs by the administration of carbon tetrachloride 

At the time the paper by Drill and Ivy ® appeared we were engaged in a 
similar study in both dogs and man It is desired in this communication to 
present the results of our experiments 

The purpose of the investigation was to determine the behavior of the 
prothrombin level in liver disease artificially induced in dogs and occurring 
clinically in man , and the effect of large doses of synthetic vitamin K in such 
conditions The study included serial estimations of the prothrombin time 
before and after the repeated administration of synthetic vitamin K In 
some of the clinical cases and in the dogs the comparative sensitivity of other 
liver function tests was determined also, especially bromsulphalein retention 

Observations in Dogs 

Liver damage was produced in dogs by oral administration of 1 c c per 
kg of a 50 per cent solution of CCU in oil at intervals of three to four days 
Eight dogs were used weighing between 4 5 and 10 kg The animals were 
kept on a diet of Purina Checker Dog Food CCU was given to all of the 
dogs on the third, seventh, eleventh and fourteenth days after the initial dose 
Injections of synthetic vitamin K (Hykinone)t were given to dogs 3, 6, 7, 8 
(see table) The animals yielded evidence of liver damage by retention of 
the dye The remaining dogs which had suffered degree of injury were 
used as controls and were not given Hykinone The dose of Hykmone used 
was 15 mg per kg on the first two days and 10 mg per kg daily for the 
remainder of the experiment 

* Receded for publication September 16, 1944 

This IS No VIII of the series “Studies in Prothrombin ” 

t Hykinone = Menadione — sodium bisulfite prepared by the Abbott Laboratories 
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Deteiminations of bromsulphalem retention were made before, during, 
and after the experiment, as shown m the table, by injection of 5 mg per kg 
of the dye intravenously and detei mination of retention in the serum 30 
minutes after the injection The retention of less than 10 per cent was con- 


Table 1 








Days 






Dob No 













and Weight 

1 

2 

4 

6 

8 

11 

1 

14 

IB 

ID 

22 


1 


12 


11 


9 


95 


7 

9 


69 kg 


19 


19 


20 


18 5 


22* 

20 




10% 


10% 


40% 


10% 


10% 

10% 


2 


10 5 

1 

11 


85 







4 54 kg 


17 5 


21 5 

t 

21 






Died on 13th day 

1 

10% 


15-20% 


45% 






3 


11 5 


10 


9 


11 


7 

9 

Hykmone on 12th 

10 kg 


19 


23 


165 


15 


15 

18 

[ until 18th day 


10% 


10-15% 


10% 


10% 

(A 

! 10% 

10% 


bo 

1 







tA 




4 

0 

12 5 

0 

12 

0 

•0 

8 5 

0 

I ^ 

1 11 


9 

95 


5 kg 


21 


27 

s 

20 5 

■ 

0 

26 

S 

23 

1 22 


rt 

$ 

10% 

rt 

0 

10% 

20% 

30% 

10% 

1 


5 

c 

10 5 

c 

95 

c 

7 

c 

86 

C 

0 

65 

9 


6 37 kg 

>; 

17 5 

> 

20 


17 

> 

20 

£; 

17* 

18 


bA 

10% 

\ w 

10% 

ta 

10% 

be 

60% 


10% 

10% 


6 

u 

u 

11 

u 

u 

18 

u 

u 

10 

u 

u 

12 5 

u 

u 

7 

95 

Hykmone on 12th 

5 45 kg 

18 


70 

35 


42 


24* 

21 5 

until 18th day 


10% 


30% 


20% 


35%t 


10% 

10% 

7 

I 

12 


11 


9 5 


9 5 


7 5 

10 

H\kinone on I2th 

5 kg . 


19 


25 


24 


13 3 


15 5 

16 

until 18th day 


1 

10% 


10% 


20% 


10% 


10% 

20% 

8 

1 

11 


10 


10 5 


17 5 




Hykmone on 12th 

4 54 kg 


21 


31 


40 


67 




and 13th days 


10% 


30% 


60% 


70%t 




U led on 14th day 


* Clotted before CaCh added Results are on cold plasma 
t Icteric plasma 

The uppermost figure refers to prothrombin time of whole plasma 
The middle figure refers to prothrombin time of 12 5 per cent plasma 
The lower figure refers to per cent of bromsulphalem retention 
ecu — 1 c c /kg of 50 per cent solution in oil orally 

f 

sidered normal At the same time (or not moie than 24 hours later) estima- 
tions of the piothrombin time of whole and diluted (12 5 per cent) plasma 
were made using the single-stage method of Quick ® Plasma protein deter- 
minations were carried out by the Barbour-Hamilton falling drop metliod 
The results of the dye retention and prothrombin time are given m the at- 
tached table The initial results were obtained before the first administra- 
tion of CCI4 
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Analysis of Results 

Before the administration of CCh, none of the dogs retained as much as 
10 per cent of the dye m 30 minutes following the injection After two 
doses of ecu dogs 2, 6, and 8 revealed increased retention, dog 3 remaining 
at the border line Only dog 6 showed prolongation of the prothrombin 
time of the whole plasma whereas dogs 2, 3, 4, 6, 7 , and 8 disclosed respective 
increases of the diluted (12 5 per cent) plasma protlirombin time After 
the third dose of CCh bromsulphalem retention occurred m all dogs except 
3 and 5 The piothrombin time did not show a parallel increase The un- 
diluted plasma prothrombin time m dog 6 returned to normal and the 12 5 
per cent plasma prothrombin time became reduced to normal in dogs 3, 4, and 
5 Dogs 2, 6, 7, and 8 showed prolonged prothrombin time Dog 4 dis- 
closed dye retention but normal prothrombin times, whereas in most of the 
animals the prothrombin time of the diluted plasma remained increased be- 
yond normal limits although not always directly proportional to the degree of 
dye retention It is noteworthy that dogs 6 and 8 showed abnormal reten- 
tion of bromsulphalem and prolonged prothrombin time of the 12 5 per cent 
plasma but normal whole plasma prothrombin time Dog 3 yielded on this 
day undiluted plasma prothrombin time which was less than those observed 
during the control periods 

After four CCh injections, dog 2 had already died Dog 1 revealed nor- 
mal dye retention and prothrombin time (It is possible that this animal 
vomited the last dose of CCU ) Dog 3 showed normal dye retention and 
prothrombin time This animal showed only a transitory abnormality as 
revealed by both tests at the time of the third CCb feeding Dogs 4, 5, 6, 
and 8 continued to yield abnormal results both m the degree of dye retention 
and the prothrombin level Dog 7, however, had less marked dye retention 
and prothrombin time prolongation than on the previous date 

Hykmone injections were commenced on the day following the fifth and 
last dose of CCU Four days later dog 8 had succumbed and the surviving 
animals all showed normal or only very slightly increased retention of dye 
The prothrombin times of both whole and diluted (12 5 per cent) plasma 
became reduced As noted m the table, spontaneous coagulation of the 
plasma occurred when the plasma was placed m the constant temperature 
bath This took place also in the plasma of dogs 1 and 5, which were not 
given Hykmone Because of this phenomenon the prothrombin time had to 
be estimated using cold plasma and consequently the figures must be accepted 
with this reservation in mind 

The process appears to have been one of over-compensation m the 
mechanism of restoration toward normal after the artificially induced pro- 
thrombmopenia A similar condition has been observed m man in the 
presence of liver disease during recovery from the effects of a small dose of 
Dicumarol ^ It has also been noted m multiple myeloma particularly in 
association with hyperglobulmemia 
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In dog 4 the prothrombin time probably continued slightly prolonged 
Dog 7 showed recurrence of dye retention 22 days after the initial dose of 
ecu The prothrombin level was normal at the time and explanation for 
the phenomenon is wanting Only in dog 6 was significant prothrombmo- 
penia still evident It is noteworthy that this animal revealed the most 
pronounced prolongation of the prothrombin time during the course of the 
experiment The plasma protein figures and the results of the blood counts 
were not in any respect consistent with the other experimental findings and 
consequently are omitted 

Autopsies were performed on dogs 2 and 8 which died 12 and 16 days 
after the initial dose of CCU, respectively The liver of dog 2 showed 
greatly disturbed architecture, granular degeneration and marked fatty in- 
filtration Evidences of exudation were also visible Necrosis was not 
noted The kidneys revealed cloudy swelling of the tubules, advanced de- 
generation of the loops of Henle and diffusely distributed areas of early 
necrosis The glomeruli were spared The heart appeared normal 

Dog 8 showed almost identical changes m the liver and in addition hemor- 
rhage within the parenchyma The kidneys also presented a similar pic- 
ture with complete obstruction of the lumen of numerous tubules by granular 
debris An occasional area of exudation into Bowman’s capsule was seen 
A mild degree of cloudy swelling was evident in the heart muscle 

Comment 

The data presented in the tables giving the combined results of the pro- 
thrombin times and bromsulphalein retention should be compaied with the 
findings of Drill and Ivy These workers used the same means to produce 
liver damage m dogs but employed a crude method for estimation of tlie 
prothrombin time and a thromboplastic agent of low potency They con- 
cluded that estimation of the prothrombin time was a less sensitive test of 
disturbed hepatic function than bromsulphalein retention 

Our findings, based upon the use of a highly sensitive and constantly 
reproducible method, yielded the fact that at least after the first few doses of 
ecu, the prothrombin time, as determined by the single-stage procedure 
(using 12 5 per cent plasma), is as sensitive an indicator of hepatic disturb- 
ance as bromsulphalein retention It appears that generally a rough propor- 
tion between the two tests can be demonstrated although m some animals 
during the later course of the experiments a dissociation is apt to take place 
It IS of interest that the extent of bromsulphalein retention obtained in the 
experiments was not as pronounced and constant as in Drill and Ivy’s dogs 
After the CCh was withdrawn both tests revealed restoration to normal 
except dog 6 m which slight prothrombinopenia continued Increased re- 
tention of bromsulphalein 22 days after the initial dose of CCh in dog 7 
IS without explanation 
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The rate of recovery from liver damage was uninfluenced in the four 
dogs in which Hykinone was administered This has been noted by others ® 
Hypercoagulability, probably due to over-compensation, was observed ir- 
respective of the use of synthetic vitamin K, during the recovery periods 
These experiments reveal the fact that estimation of the diluted (12 5 per 
cent) plasma prothrombin time is an important and reliable indicator of early 
liver damage The method demands the use of a highly potent standardized 
thromboplastic agent and carefully controlled technic 

It should be borne in mind that liver damage artificially produced by CCfi 
IS not necessarily a true reproduction of the hepatic disorders seen in man 
It appears that in man certain forms especially the more acute varieties are, 
as far as is known, reversible after the toxic agents are withdrawn as was 
the case in some of the dogs However, their responses to liver function 
tests are apt to vary in certain respects from those observed in the dogs, 
indicating, in such instances at least, that the pathological processes are not 
identical This will be illustrated in the data presented below 

Observations in Man 

Prothrombmopenia has been found by others m only 53 per cent of cases 
of liver disease ® There is reason to question this figure because of the com- 
paratively low sensitivity of the method used for estimation of the pro- 
thrombin time Accordingly, we undertook a study of the diluted (12 5 per 
cent) plasma prothrombin time m a series of cases of liver disease The 
investigation was extended to include observations on the response to syn- 
thetic vitamin K (Hykinone) in large doses in two groups of cases of liver 
disease those with normal prothrombin levels and those with prothrom- 
binopenia 

Twenty-three cases constitute the senes, including 18 of Laennec’s type of 
cirrhosis of the liver, two of hemachromatosis (diagnosis confirmed sub- 
sequently at autopsy), and one of each of the following acute arsenical 
hepatitis (examined during the active stage and later when recovery had 
occurred), metastatic neoplasm of the liver, and macrocytic (pernicious) 
anemia in a state of remission following liver therapy 

Details of the particular method used for estimation of the prothrombin 
time have been presented in previous communications ® It utilizes the 
principle of determining prothrombin time in diluted (12 5 per cent) plasma, 
a procedure shown to be more sensitive than that in which whole plasma alone 
IS used ° A standardized thromboplastic agent of high potency is essential 
for the procedure 

Data 

The normal standard diluted (12 5 per cent) plasma prothrombin time 
was 39 5 seconds (Standard deviation = 2 5) The variations were witliin 
the range of 37-44 seconds All estimations were done in duplicate 
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Serial estimations were made on at least five days during a period of one 
week to establish the existing level of prothrombin Synthetic vitamin K 
(Hykmone) was administered paienterally in dosages of 6 mg to 20 mg per 
day 

For pui poses of control six normal subjects were given the identical 
treatment 

The results in the normals were as follows The prothrombin time dur- 
ing the first week when no medication was given showed all figures to be 
within the normal range Following the administration of Hykmone the 
prothrombin time became reduced to 36 or 35 seconds for one or two days 
when it increased to within the normal range, continuing at this level for the 
duration of the period of observation One case revealed initially a fall to 
29 seconds after which it became elevated to within normal limits (chait 1) 
One case revealed a sharp rise to 47 seconds for one day from a low figure of 
36, following which all of the results continued within the normal range 
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Chart 1 


The cases of liver disease during the control period before menadione 
was given revealed a remarkable constancy of the level of prothrombin Of 
the 23 cases investigated the resting level of prothrombin was normal in only 
three instances Twenty disclosed moderate * or marked * prolongation of 
the prothrombin time After Hykmone was administered parenterally the 
cases with established prothrombinopenia showed response patterns as fol- 
lows (A) An initial reduction of prothrombin time toward normal for one 
to three days when it became prolonged to a level in excess of the original 
figure, followed by a fall to approximately, or slightly below the preexisting 
level (chart 2) , (B) The prothrombin time remained at about the original , 
level for two or three days when it became increased for two or three days 
and gradually receded to or slightly less than the original figure (chart 3) , 
(C) Where the resting level of prothrombin was normal, after the third or 
fourth day of menadione medication the prothrombin time increased slightly 
at which figure it remained for a few days when it returned to normal again 
(chart 4) 

* Moderate = between 1 and twice normal * 

Marked = approximately twice normal 
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Chart 6 

Attempt was not made m every case to compare the findings with other 
hver function tests We attempted primarily to determine the prothrombin 
time in the presence of liver damage It is worthy of especial note, however, 
that in four instances (i e , the three cases in which the prothrombin levels 
were normal and one case of hemachromatosis and refractory anemia which 
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on section showed fatty degeneration of the liver lobules) deviation of the 
prothrombin curves from the normal after Hykinone was in each case the 
only abnormality in liver function detected clinically The bromsulphalein 
retention was not abnormal m any of these four cases, and only one revealed 
abnormal cephahn flocculation 

Analysis of Results 

The data herein desciibed indicate that under the conditions presented 
the system for elaborating prothrombin functions at a constant and ap- 
parently maximum level In the presence of normal function additional 
stimulation by vitamin K serves to augment the activity This continues 
for only a short transitory interval after which the tempo of prothrombin 
elaboration returns to the normal initial rate despite the continued adminis- 
tration of menadione In the presence of liver damage with existing normal 
prothrombin levels, the persistent stimulation induced by repeated parenteral 
administration of synthetic vitamin K appears temporarily and partially to 
exhaust the prothrombin system for a few days when it recovers its normal 
rate and continues at this level 

Where prothrombmopenia had already been established in liver disease, 
the response to large doses of antihemorrhagic substance reveals an inability 
to revert to normal This has previously been reported by earlier ob- 
servers The tendency toward temporary and partial exhaustion of the 
prothrombin mechanism was decidedly more pronounced in such cases than 
in tliose with normal initial prothrombin levels An analysis of data pre- 
sented by previous authors has revealed comparable responses, although the 
phenomena seem to have attracted no especial interest 

It IS noteworthy that the case of acute arsenical hepatitis yielded the 
reaction of liver damage during the active stage and showed a normal re- 
sponse after recovery had taken place (chart 5) 

Emphasis is placed upon the findings in four cases in which other pro- 
cedures including bromsulphalein retention were normal and in which 
pathologic prothrombin curves constituted the only laboratory demonstration 
of liver disease 

Initial prothrombmopenia was found in 20 of our series of 23 cases of 
liver disease 


Discussion 

We find, as have previous authors,®* that in the presence of liver 

disease an established prothrombmopenia cannot be restored to normal by 
the administration of synthetic vitamin K Such a sequence of changes 
portends liver disturbance (unless other explanations are discovered) 

The sensitivity of the prothrombin estimations is markedly increased by 
the use of diluted (12 5 per cent) plasma It accounts for our finding pro- 
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thrombinopenia m a much higher proportion of cases than others using whole 
plasma 

The following procedure is suggested as a means of establishing the- 
presence of hepato-cellular pathology the resting level of diluted (12 5 per 
cent) plasma prothiombin time is determined Synthetic vitamin K is given 
parenterally daily for about one week If prothrombinopenia is present and 
It fails of correction after menadione, liver disease is presumed to be respon- 
sible Restoration to a normal piothrombin level indicates adequate hepatic 
function Where the resting prothrombin time is normal and it becomes 
prolonged after several administrations of menadione (the increased pro- 
thrombin time lasts for two or three days) hepatic disturbance should be con- 
sidered the cause, unless other reasons are revealed We have observed it in 
man only m the presence of liver damage 

On the question of the relative sensitivity of the various liver function 
tests^the data herein presented indicate that the estimation of the diluted 
(12 5 per cent) plasma prothrombin time and the response to parenteral 
menadione is no less sensitive than bromsulphalem retention Actually, m 
'''-four cases of liver disease we found the prothrombin curves to be superior 
to bromsulphalem retention or cephalin flocculation in revealing hepatic 
damage 

By virtue of its chemical constitution menadione is apt to cause hemolytic 
anemia In other series of experiments to be published separately we shall 
describe the effects in animals of doses many times in excess of those ad- 
ministered in our investigations in man Tire findings indicate that after 
huge doses there can be produced regularly an anemia characterized by a fall 
in hemoglobin and erythrocytes and occasionally the appearance of normo- 
blasts in the circulating blood Upon withdrawal of the qumone there fol- 
lows a prompt return to a normal blood picture In the above experiments 
in man we noted anemia only rarely and when it did arise it was always mild , 
and in every case a return to the normal blood picture occurred promptly after 
the withdrawal of the Hykinone (chart 6) 

Summary 

In dogs, following the administration of CCU, the prothrombin time of 
diluted (12 5 per cent) plasma was found to be as sensitive an indicator of 
hepatic disturbance as bromsulphalem retention 

Generally a rough correlation between the two tests was demonstrated 
Later in the course of the experiments a dissociation of the procedures 
occurred 

The rate of recovery following tlie withdrawal of CCU was uninfluenced 
by the administration of synthetic vitamin K 

In man, prothrombinopenia as determined by estimation of the diluted 

* Advanced renal disease, especially with azotemia, appears to augment the prothrombin 
level (Possibly prothrombin is eliminated by the kidneys ) 
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(12 5 per cent) plasma prothrombin time was demonstrated in 20 out of 23 
cases 

Following repeated parenteral administiation of 6 to 20 mg of Hykinone 
almost daily, characteristic curves of the prothrombin response were ob- 
served in normals and in cases of liver disease both with preexisting pro- 
thrombinopenia and with normal resting levels of prothrombin 

Deviations from the normal in response to synthetic vitamin K were 
found to occur in instances of liver disease where bromsulphalein retention 
and cephahn flocculation were normal 

The findings were obtained by the estimation of diluted (12 5 per cent) 
plasma prothrombin time 

Repeated administration of large doses of menadione was found to cause 
anemia winch returned to normal promptly upon withdrawal of the anti- 
hemorrhagic substance 

BIBLIOGRAPHY 

1 Ivy, a C, and Roth, J A Why do a liver function test? Gastroenterology, 1943, i, 

655 

2 Drill, V A , and Ivy, A C Comparative values of bromsulphalein, serum phosphatase, 

prothrombin time, and intravenous galactose test in detecting hepatic damage produced 
by carbon tetrachloride, Jr Clin Invest, 1944, xxiii, 209 

3 Quick, A J Hemorrhagic diseases, 1942, Charles C Thomas, Springfield, Illinois 

4 Shapiro, S , Redish, M J , and Campbell, H A Studies on prothrombin 11 The 

effects of a single small dose of Dicumarol, (3,3'Methylenebis [4-Hydroxycoumann] ) 
in liver disease. Am Jr Med Sci, 1943, ccv, 8D8-812 

5 Brinkhaus, K M , and Warner, E T Effect of vitamin K on hypoprothrombinemia 

of experimental liver injury, Proc Soc Exper Biol and Med, 1943, xliv, 609 

6 White, F W„ Deutsch, E, and Maddock, S A comparison of blood prothrombin 

levels with standard function tests in diseases of the liver, New England Jr Med, 
1942, ccxxvi, 327 

7 Campbell, H A, Smith, W K, Roberts, W L, and Link, K P Studies on the 

hemorrhagic sweet clover disease. The bioassay of hemorrhagic concentrates follow- 
ing the prothrombin level in the plasma of rabbit blood, Jr Biol Chem, 1941, 
cxxxviii, 1 

8 Shapiro, S , Sherwin, B , Redish, M J , and Campbell, H A Prothrombin estima- 

tion a procedure and clinical interpretations, Proc Soc Exper Biol and Med, 
1942, 1, 85 

9 Shapiro, S , Redish, M J , and Campbell, H A The prothrombinopenic effect of 

salicylates in man, Proc Soc Exper Biol and Med , 1943, hii, 251 

10 (a) Andrus, W deW , and Lord, J W , Jr Differentiation of intrahepatic and extra- 

hepatic jaundice. Arch Int Med, 1941, Ixviii, 199 
(6) PoHLE, A J , and Stewart, J K Observations on the plasma prothrombin and 
the effects of vitamin K in patients with liver or biliary tract disease, Jr Clin 
Invest, 1940, xix, 365 

11 (n) Allen, J G, and Julian, O C Clinical use of a synthetic substance resembling 

vitamin K (2-Methyl-l, 4,-Naphthoquinone) , Arch Surg, 1940, xl, 912 
(6) Allen, J G , and Julian, O C Response of plasma prothrombin to vitamin K 
substitute therapy in cases of hepatic disease. Arch Surg , 1940, xli, 1363 

12 Shapiro, S , Ross, V , and Moore, D H A viscous protein obtained in large amount 

from the serum of a patient with multiple myeloma, Jr Clin Invest, 1943, xxii, 137 

13 Bollman, j L , Butt, H R , and Snell, A M The influence of the liver on the 

utilization of vitamin K, Jr Am Med Assoa, 1940, cxv, 1087 



LIVER DYSFUNCTION HYPERGLYCEMIA: ITS 
ETIOLOGY AND RELATION TO 
DIABETES MELLITUS ' 

By Samuel J Taub, M D , William H Shlaes, M D , and Lester 
Rice, M S , Ph D , Chicago, Illinois 

Recent work has shown that numerous conditions other than diabetes 
mellitus are accompanied by hyperglycemia, the more significant of these 
conditions include obesity, liver damage, and hyperpituitarism That this 
symptom appears in such diverse diseases is explicable by the fact that control 
of the blood sugar is determined not only by the level of insulin in the blood 
but by the state of the liver, kidneys and gastrointestinal tract as well as by 
the level of the pituitary-adrenal hormones 

Observations 

While engaged m testing a modified insulin prepafation in a series of 
diabetic patients, the authors felt obliged to ascertain directly the severity and 
definiteness of the disease in each case This was done by keeping the pa- 
tient on his regular hospital diet but withholding insulin for 24 to 48 hours 
Blood sugars were run at regular intervals (four to eight hours) and urine 
samples were checked for sugar and acetone every four hours At the end 
of the experimental period the patients were brought back under control with 
suitable doses of regular insulin 

This work brought to our attention very forcefully the considerable dif- 
ferences between the two major classes of diabetes mellitus patients the 
adult and juvenile diabetics The results obtained in two representative 
cases are shown in table 1 Differences just as marked are noted when (a) 
the onset and course and (b) the response to treatment of these two types 
of diabetics are considered These may be summarized as follows 

(a) Onset and Course Juvenile diabetics (i e , patients suffering from 
insulin deficiency;) are generally first observed m a very acidotic or pre- 
comatose condition Characteristically, they give a history of polyuria and 
polydipsia for about a month with polyphagia and weight loss for an even 
longer time When the patient has marked complaints, sugar and acetone 
are always found in the urine and an acidosis, hypercholesterolemia, hyper- 
glycemia and dehydration are not infrequent Unless treated by insulin 
they progress rapidly to coma and death But given an adequate diet and 
insulin, they soon show excellent clinical condition 

On the other hand, most “adult diabetics” (hepatic dysfunction hyper- 
glycemics) show no such extreme course, but are generally picked up on a 

* Received for publication September 18, 1944 

From the medical service of Dr Samuel J Taub, Ward 55, Cook County Hospital 
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routine examination of the urine which very often shows sugar but rarely 
acetone Polyuria, polydipsia, polyphagia, and weight loss are only sporadi- 
cally found The chief findings are glycosuria, hyperglycemia and certain 
changes in the blood picture characteristic of low grade liver damage The 
onset of the disturbance is late in life and it frequently involves obese in- 
dividuals. The authors, among others, have found that lack of insulin treat- 
ment gives no increase in the symptoms over a long period of time Many of 
these cases show spontaneous remission of the glycosuria for no apparent 
cause ® 

Table I 


Effect of Withholding Insulin from Adult and Juvenile Diabetics 
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Case 1 A white male, 32 years old, who had been a diabetic for 20 years He was con- 
trolled on 65 units of protamine zinc insulin and IS units of regular insulin administered to- 
gether every morning 

Case Z A white male, 56 years old, who had been diagnosed as diabetic six years previously 
He was given a morning dose of 15 units of regular insulin daily 

Both patients were maintained on a normal hospital regime during the experiment Zero 
time in the table represents 7 00 a m , the usual hour for the daily insulin injection During 
the experiment no insulin was administered, the last dose having been given 24 hours before 
zero time Feedings were at 7 30 a m , 11 30 a m , and 5 00 p m , with a snack at 9 00 p m 
before retiring Lunch was the largest meal of the day 

(b) Treatment The juvenile type has a moderate to high insulin re- 
quirement, shows a good response to protamine zinc insulin, and gets along 
well on a moderate carbohydrate diet (180-350 C, 100 P, 60 F) The 
“adult type” requires only low to moderate insulin dosages and, m general, 
is quite sensitive to regular insulin but responds poorly to protamine zinc 
insulin We have found that these hyperglycemic adults show greater im- 
provement on a high to very high carbohydrate diet than when one low to 
moderate in carbohydrate is prescribed ® 

These differences are so considerable that we were forced to the con- 
clusion that a fundamental difference existed between these two types of 
diabetics and that rather than suffering from variants of the same disease, 
two different diseases showing similar symptoms were existing side by side 
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The following facts led us to take the stand that the large majority of 
adult hyperglycemics, that is, individuals developing hyperglycemia after the 
third decade, were suffering from low grade liver damage rather than the 
insulin deficiency implied in a diagnosis of diabetes mellitus 

(а) The liver is the organ responsible for regulating the blood sugar 

(б) Disturbances of liver function would be expected to cause alterations 
in the carbohydrate regulation of a certain number of cases and, indeed, this 
has already been shown to be the case by other investigators ■*’ 

(c) Adult diabetics are almost exclusively people in the fourth decade 
or older, a time when low grade liver dysfunction would be much more prone 
to appear than in younger people 

(d) In the patients we observed many of the adult diabetics had a his- 
tory of excessive alcoholism and poor diet 

{e) Most important, all cases of adult diabetics which we rediagnosed as 
liver dysfunction hyperglycemics showed evidences m their blood chemistry 
of subclinical or low grade liver disease 

Consequently, our treatment of these individuals was altered In many 
instances, these cases were treated as pure liver disease patients, insulin being 
withheld and therapy consisting of a high carbohydrate, high protein and low 
fat diet These people have in the great majority of cases shown a pro- 
nounced improvement in their “diabetic” symptoms In the cases where no 
concomitant insulin deficiency existed (this group includes about 80 per cent 
of the adult “diabetics” in our experience) there was never in any case an 
increase in the extent of the hyperglycemia or a more marked impairment 
of the glucose tolerance even though no insulin was administered Although 
the proportion of “adult diabetics” with pure liver disease is large, there still 
are many who possess either a relative or an actual insulin deficiency together 
with their liver disease This may be due to degenerative changes m the 
pancreas or to associated disease m the other endocrine systems However, 
these deficiencies aie generally mild, and the patients are best treated with 
small dosages of insulin and high carbohydrate diets 

As a result of daily experience, we have taken the stand that m those 
adults whose hyperglycemia becomes manifest late m life (after the thud or 
fourth decade), management should be diiected against the primary disease, 
usually liver damage, and not against the symptom, hyperglycemia The 
physician is then faced with the problem of determining whether he is deal- 
ing with a case of pure liver damage, pure diabetes or a mixture of both 
liver disease and insulin deficiency This is a difficult problem, especially 
I since as has been emphasized above, the majority of “adult diabetics” are 
only subclinical liver disease patients and as such are not easily recognized 
However, these obstacles can be partly minimized by the use of certain simple 
and readily available laboratory tests 

The following procedure has been found most satisfactory ( 1 ) A com- 
plete series of blood chemical tests should be made to discover if any devia- 
tions characteristic of liver deficiency exist This should include determina- 
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tion of total protein, albumin-globulin (A/G) ratio, non-protein nitrogen 
(N P N ), uric acid, cholesterol and cholesterol esters, and one of the serum 
precipitation tests (Takata-Ara, colloidal gold, etc ) (2) Some of the 

standard dye elimination tests and hippuric acid synthesis, etc (3) The 
intravenous glucose-tolerance test As Soskin has demonstrated, many liver 
cases give an intermediate curve between normal and the severely diabetic 
If this IS found, it is significant , but we have on record a number of unques- 
tioned cases of liver disease who give a very severe diabetic type of response 
It should be remembered that in liver disease, all liver functions including the 
ability to regulate the blood glucose may sustain any degree of impairment 
from mild to severe The use of any one test alone gives anomalous results 
and makes accurate diagnosis of liver dysfunction impossible 

Other diagnostic criteria are found in the history and the character of 
response to therapy As emphasized m the early part of this paper, one 
should be most reluctant to make a diagnosis of diabetes mellitus in an 
elderly individual who does not give the typical onset and course of juvenile 
diabetes and who has a history o^ inadequate diet or repeated exposure to 
such hepato-toxic agents as alcohol, or both The response to various types 
of insulin control is significant A high sensitivity to regular insulin with 
a poor response to protamine zinc insulin is characteristic of the cases of 
liver disease These respond excellently to a high carbohydrate diet without 
insulin They spill no more sugar on a high than on a low carbohydrate 
diet, and their blood sugars are not significantly increased by the high 
carbohydrate therapy Of major importance is the response of the pa- 
tient to high carbohydrate, no insulin therapy, the maintenance of an 
excellent clinical condition and the improvement thereof over a fair period of 
time indicate unequivocally the absence of actual insulin deficiency These 
observations, correlated with the previous laboratory tests, will make possible 
the correct evaluation of the patient’s status 

Similai conclusions have been reached by Newburgh in his work on 
"obese diabetics ” ^ He observed the same symptomatology which we had 
noted in oui “adult diabetics” and found that the most important therapy 
in these cases was reduction of the individual’s weight In most cases a 
lessening of the individual’s obesity was accompanied by a marked increase 
in his glucose tolerance Newburgh’s conclusion was that although the cause 
of the disturbance in these individuals is obscure, they are not suffering from 
diabetes Boyd has suggested that the difficulty in these cases may be 
caused by an infiltration of the liver with fat In these cases where the 
. caloi 1 C intake must be kept low, we merely adjust the diet to give the patient 
a high carbohydrate-fat ratio, provided there is no acidosis 

The patient who displays evidence of liver damage and a moderately good 
response to protamine zinc insulin may be considered as having an associated 
mild insulin deficiency, and may be treated with a high carbohydrate diet and 
moderate insulin dosage However, m no such case should the emphasis 
be placed upon the maintenance of a sugar-free urine, one should stress, 
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ratlier, the treatment of the liver condition The major criterion of the 
treatment should be the patient's clinical status 

The scheme of diagnosis and treatment outlined above is not merely 
theoretical Its clinical application has met with considerable success for 
over a year in our work at Cook County Hospital This is shown m the 
cases detailed below 


Case Reports 

• 

Case 1 D G , a white male, aged 50 years, came to the hospital with complaints 
of extreme progressive fatigue for the preceding three years and of diabetes mellitus 
for the preceding 10 years This patient had never taken insulin, but was on a 
strict, low carbohydrate diet Physical examination revealed the presence of a 
double mitral murmur, but no other abnormalities, and no evidence of cardiac de- 
compensation The hematologic picture was witliin normal limits Urinalysis re- 
vealed a 4 plus test for sugar, negative test for acetone, albumin, and was negative 
microscopically The specific gravity of the urine was 1 020 Blood chemistry 
Total proteins, 66 gm per cent, albumin, 3 6 gm per cent, globulin, 3 gm per cent, 
uric acid, 9 mg per cent , cholesterol, 200 mg per cent , cholesterol esters, 68 per cent , 
creatinine, 2 mg per cent, non-protein nitrogen, 48 mg per cent The fasting blood 
sugar varied on successive days from 110 to 290 mg per cent The Exton-Rose 
glucose tolerance test, after a three day high carbohydrate diet, was fasting, 290 mg 
per cent , % hr , 270 mg per cent , 1 hr , 250 mg per cent An intravenous glucose 
tolerance test was fasting, 110 mg per cent, % hr, 220 mg per cent, 1 hr, 220 mg 
per cent, 2 hr, 100 mg per cent The patient’s complaint was diagnosed as liver 
dysfunction hyperglycemia and he was placed on a diet of carbohydrate, 450 grams, 
protein, 110 grams, fat, 65 grams He was also given vitamin B complex and choline 
'chloride, two grams per day Fatigue disappeared soon after the onset of tlierapy and 
the patient became more active in his business than he had been in the past 10 years 
His subjective condition was excellent After 14 months of therapy, the total proteins 
were 6 2 gm per cent , albumin, 4 2 gm per cent , globulin, 2 6 gm per cent There 
was no more glycosuria The intravenous glucose tolerance was essentially unchanged 

Case 2 G L , a white male, aged 55, came into the hospital complaining of un- 
controlled diabetes and a sensation of weakness The patient had been diagnosed as 
a diabetic 10 years previously and placed on a low carbohydrate, high fat diet without 
insulin At that time he was very obese, weighing 270 pounds He also gave a 
history of excess alcoholism of many years’ duration During the intervening 10 
years the patient continued drinking, although more moderately Physical examina- 
tion revealed slightly icteric sclerae and an irregularly nodular liver, palpable three 
fingers below the costal margin The essential findings in the urine were a 4 
plus test for sugar and an occasional trace to one plus test for acetone Hematologic 
picture Avas normal Blood chemistry, total proteins, 5 8 gm per cent, albumin, 

2 3 gm per cent , globulin, 3 5 gm per cent , non-protem nitrogen, 46 mg per cent , 
icterus index, 14, total cholesterol, 150, Takata-Ara test, 4 plus An intravenous 
glucose tolerance test, after three days on a high carbohydrate -diet, was Fasting, 350 
mg per cent, % hr , 430 mg per cent, 1 hr , 397 mg per cent, 2 hr , 340 ipg per cent, 

3 hr , 326 mg per cent A diagnosis of liver dysfunction hyperglycemia was made 
The diet ordered was carbohydrate, 450 grams, protein, 110 grams, fat, 60 grams 
He was also given vitamin B complex and choline chloride, two grams daily Marked 
subjective improvement occurred rapidly, and no acetone could be found in any urine 
sample Eight months later the total proteins were 6 0 gm per cent, albumin, 3 
gm per cent, globulin, 3 gm per cent The urine showed a two plus test for sugar, 
no acetone Icterus index was 4 
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Case 3 S T , a white male, aged 40, was admitted to the hospital in coma, with 
an admission diagnosis of diabetic coma Physical examination revealed a hard, nodu- 
lar liver, palpable four fingers below the costal margin, and a moderate papilledema 
The catheterized urine sample was 4 plus for sugar and negative for acetone A his- 
tory was obtained from his wife Six months previously this patient had been diag- 
nosed as having diabetes mellitus and was placed on a diabetic diet without insulin He 
had continued uneventfully until one day before admission, when he collapsed at work 
A physician had administered 180 units of regular insulin prior to admission Fur- 
ther questioning revealed that the patient had been a heavy alcoholic for the past 20 
years A diagnosis was made of severe portal cirrhosis with cerebral edema The 
therapy instituted was continuous infusion of 10 per cent glucose in saline The 
temperature gradually rose, and 24 hours after admission the patient died Blood 
chemistry reports showed a COg combining power of 44 volumes per cent, total 
proteins were 6 0 gm per cent , albumin, 2 1 gm per cent , globulin, 4 9 gm per cent 
Blood sugar on admission was 194 mg per cent The urine at no time showed more 
than traces of acetone Autopsy showed hemachromatosis of the liver and pancreas, 
severe portal cirrhosis of the liver, and acute focal necrosis within the liver The 
pathologist’s opinion was that the cause of death was the acute focal necrosis of the 
liver 

Case 4 J S , a white male, age 65, was admitted to the hospital with a diagnosis 
of arteriosclerotic heart disease and diabetes mellitus Physical examination revealed 
left heart enlargement, the left heart border was in the left axillary line in the sixth 
interspace There was a harsh systolic murmur at the apex and parasternal border 
The liver was palpable, and non-tender An electrocardiogram showed evidence of 
left axis deviation and coronary sclerosis The blood pressure was 195 mm Hg sys- 
tolic and 110 mm diastolic The urine was negative except for a 4 plus test for 
sugar This patient had been on a dosage of protamine zinc insulin, 20 units daily 
for the past five years, since the date of onset of his diabetes The patient com- 
plained of many attacks of chest pain coincidentally with insulin reactions Blood 
chemistry total proteins, 5 0 gm per cent, albumin, 24 gm per cent, globulin, 2 6 
gm per cent , non-protem nitrogen, 40 mg per cent Diagnosis Hypertensive heart 
disease and liver damage Therapy was a diet of carbohydrate 350 grams, protein 
100 grams, and fat 60 grams No insulin Vitamin B complex was administered 
Glucose tolerance test (Exton-Rose) on admission was fasting, 177 mg per cent, 
% hr , 249 mg per cent, 1 hr ,'220 mg per cent Eight months later the fasting blood 
sugars varied from between 100 mg per cent to 150 mg per cent, and there had been 
marked subjective improvement over those months No change in the plasma proteins 
was observed ' , 

Case 5 H K , a white male, aged 85 years, was admitted to the hospital with a 
diagnosis of decompensated arteriosclerotic heart disease and diabetes mellitus In 
the history, it was noted that the patient had been diabetic for the past 35 years and 
had been taking 20 units of insulin daily for the past 18 years The patient was 
digitalized and rapidly compensated Insulin was stopped Fasting blood sugars 
varied from 162 to 204 mg per cent The total proteins were 5 1 gm per cent , 
albumin, 2 4 gm per cent, globulin, 2 7 gm per cent, non-protein nitrogen, 45 mg 
per cent Urinalysis showed a 4 plus test for sugar and was negative for acetone 
The treatment instituted was a diet of carbohydrate, 350 grams, protein, 80 grams, 
fat, 55 grams Vitamin B complex was given, but no insulin Thirteen months after 
admission his condition was good No essential changes in the blood sugar or plasma 
proteins had occurred There was never any acidosis 

Case 6 J T , white male, aged 54, came into the hospital for investigation of 
his “diabetes,” which had just been discovered on routine analjsis by a physician treat- 
ing a “sore on the toe ” This patient felt well and had come in only because the 
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physician told him Ins diabetes should be investigated Physical examination was 
essentially negative Blood chemistry was within normal limits except for plasma 
proteins total proteins, 6 8 gm per cent, albumin, 3 2 gm per cent Globulin, 3 6 gm 
per cent An intravenous glucose tolerance test was fasting, 172 mg per cent, % 
hr , 230 mg per cent, 1 hr , 220 mg per cent, 2 hr , 175 mg per cent, 3 hr , 169 mg. 
per cent Diagnosis was made of liver dysfunction hyperglycemia Therapy con- 
sisted of a diet of carbohydrate, 475 grams, protein, 110 grams, fat, 70 grams Vita- 
min B complex and choline chloride, two grams daily, were given The patient felt 
well on this regime Ten months later fasting blood sugars varied from 70 mg per 
cent to 182 mg per cent There were no essential changes m-the protein values 

Case 7 L M , white male, aged 51, was found to have sugar in the urine and was 
referred for study There were no subjective complaints Physical examination 
was essentially negative Blood chemistry was total proteins, 7 0 gm per cent, 
albumin, 4 0 gm per cent, globulin, 3 gm per cent, non-protein nitrogen, 38 mg per 
cent, total cholesterol, 175 mg per cent, esters, 60 per cent, Takata-Ara two plus 
The fasting blood sugar \\as 205 mg per cent An intravenous glucose tolerance 
test showed Fasting, 187 mg per cent, % hr, 234 mg per cent, 1 hr, 209 mg per 
cent, 2 hr , 195 mg per cent, 3 hr , 201 mg per cent Diagnosis of liver dysfunction 
hypeiglycemia was made Treatment ordered was a diet of carbohydrate, 475 grams, 
protein, 100 grams, fat, 65 grams, vitamin B complex was also given This patient 
was watched for nine months, at the end of which time he was still feeling fine and 
was without subjective complaints Fasting blood sugars varied from 120 mg per 
cent to 173 mg per cent Glycosuria was minimal 

Case 8 JR, colored male, 57 years of age, was admitted to the hospital be- 
cause of uncontrolled diabetes mellitus This patient gave a history of having had 
diabetes mellitus for two years He was on a diet and 25 units of protamine zinc 
insulin per day, but on this regime tlie patient would have reactions in the late after- 
noon, and would still find sugar in his urine in the mornings Physical examination 
revealed a palpable liver but was otlienvise negative Blood chemistry total proteins, 

5 2 gm per cent , albumin, 3 3 gm per cent , globulin, 1 9 gm per cent , non-protein 
nitrogen, 30 mg per cent, cholesterol, 150 mg per cent The cephalin flocculation test 
was two plus Intravenous glucose tolerance test, after three day preparation with 
high carbohydrate diet and no insulin fasting, 155 mg per cent, % hr , 208 mg per 
cent, 1 hr, 200 mg per cent, 2 hr, 183 mg per cent Urinalysis showed a 4 plus 
test for sugar, but negative tests for acetone A therapeutic diet of carbohydrate, 400 
grams, protein, 100 grams, fat, 60 grams was ordered Vitamin B complex was also 
ordered All insulin was discontinued The patient felt very well, and very much 
appreciated the absence of insulin reactions Six months after the onset of therapy, 
the total proteins were 6 1 gm per cent , albumin, 4 gm per cent , globulin, 2 1 gm 
per cent, cholesterol was 165 mg per cent The blood sugars and glucose tolerance 
tests were essentially unchanged There was no increase in the glycosuria and there 
was never any acetone in the urine ' 

Case 9 S S, aged 64, white male, came into the hospital with complaints of 
dizziness and weakness for six months, and of diabetes mellitus for nine years 
Physical examination revealed a blood pressure of 240 mm Hg systolic and 120 mm 
diastolic, a markedly enlarged left heart, to the anterior axillary border in the seventh 
interspace, a rough harsh systolic murmur at the apex, and a grade four hypertensive 
neuroretinopatliy in the fundi There were many coarse rales throughout the lungs 
The unne showed heavy albumin, red cells, casts, and sugar The specific gravity 
\aned between 1010 and 1015 The non-protem nitrogen was 110 mg per cent, 
total proteins, 4 0 gm per cent, albumin, 2 2 gm per cent, globulin, 1 8 gm per cent 
The blood sugars varied from 130 mg per cent to 247 mg per cent The patient had 
previously been on an insulin dosage of 40 units of regular insulin daily This was 
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Stopped, and intravenous glucose and fluids were given The blood sugars fell to 
fasting levels of 111 mg per cent to 137 mg per cent At no time was there acetone 
in the urine After two months, the patient succumbed in uremic coma There were 
never any signs of a diabetic type of ketosis 

Case 10 K T , a white male, aged 48, came into the hospital with uncontrolled 
diabetes and bilateral inguinal hernia Surgery was requested This patient had 
been diagnosed as a diabetic 12 years previously, and had been placed on a low 
carbohydrate diet and given 40 units of protamine zinc insulin daily Urinalysis, 
on admission, showed sugar, 4 plus, acetone, 4 plus, albumin and microscopic 
negative Blood count was negative Admission blood sugar was 365 mg per cent 
Total proteins were 4 3 gm per cent, albumin, 1 9 gra per cent, globulin, 2 4 gm per 
cent, non-protein nitrogen 45 mg per cent, total cholesterol 279 mg per cent, esters 
56 per cent Physical examination was negative except for the presence of the 
bilateral inguinal herniae The patient was originally given a diet of carbohydrate, 
120 grams, protein, 60 grams, and fat, 70 grams Thirty units of regular insulin 
were injected three times a day, before meals On this regime, hyperglycemia, 
acidosis and weight loss continued unabated At this point the authors were called 
in A diagnosis was made of diabetes mellitus with associated liver damage The 
diet was changed to carbohydrate, 400 grams, protein, 110 grams, fat, 70 grams 
Vitamin B complex was given Regular insulin, units 25, 1 1 d , a c , and 15 units of 
regular insulin at bed-time with 10 ounces of orange juice were ordered The blood 
sugars fasting and after meals dropped to normal, the acidosis disappeared The 
patient gained weight and marked subjective improvement occurred The insulin was 
then changed to protamine zinc insulin, units 60, and regular insulin, units 30, every 
morning in different sites Fasting blood sugars ranged from 90-115 mg per cent 
The total proteins rose to 6 2 gm per cent , albumin, 3 4 gm per Cent , globulin 2 6 
gm per cent Patient was ready for surgery cThe operation was performed and 
the patient had an uneventful recovery 

Discussion 

Hyperglycemia and glycosuria have long been recognized as findings in 
such conditions as head injuries, the pneumonias, severe toxemias, and 
chromaffin tissue tumors In most cases, these signs are transient and dis- 
appear on improvement of the disease However, there are three major 
syndromes in which these findings are relatively permanent diabetes mellitus, 
pituitary-adrenal excess and liver damage Consequently, we attempt to 
classify a hyperglycemic individual into the following three groups 

{1 ) Actual msiihn deficiency This is due to malfunction of the islets of 
Langerhans in the pancreas Here, insulin must be given Otherwise the 
deficiency will lead to those pathological disturbances noted in juvenile 
diabetics 

(2) Relative mstdin deficiency This is due primarily to an excessive 
production of those hormones of the pituitary and adrenals which regulate 
carbohydrate metabolism Since these hormones operate mainly as a 
counter-balance to insulin, their relative excess causes hyperglycemia and in- 
creased gluconeogenesis with ketosis This results m a clinical picture which 
resembles the earlier stages of a true diabetes mellitus 

Administration of insulin corrects this imbalance and results m the dis- 
appearance of the “diabetic” symptoms However, there is no actual insulin 
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deficiency, and even if exogenous insulin is not administered, these patients 
show no severe symptoms, coma or death 

(3) Hepatic insufficiency This has as one of its most frequent mani- 
festations an inability properly to regulate the blood sugar We have found 
that a majority of the adult “insuhn-insensitive” diabetics are not true dia- 
betics at all but are cases of liver injury showing hyperglycemia as one of 
the indications of their hepatic dysfunction The outstanding findings in 
these individuals are 

a a vacillating blood" sugar level, generally higher than normal , running 
on the average about 200 to 250 mg per cent, 
b a diabetic or semidiabetic glucose tolerance curve, 
c a normal blood level of acetone bodies in well nourished patients, 
d alterations in the blood values of uric acid, non-protein nitrogen, 
total protein, A/G ratio, cholesterol and cholesterol esters, and 
bilirubin * 

The authors offer the following explanation for these findings All 
functions of the liver are mediated by enzyme systems which in themselves 
are very complex and through which the original components of food are 
serially processed t Any deficiency of one or more of the crucial com- 
ponents of these enzyme systems will lead to functional breakdown 
of the whole serial chain Adding excesses of non-deficient components 
will at most effect only a slight overall improvement since no increase 
in the quantity of limiting factor has been made In liver damage, 
a dysfunction of the enzyme systems regulating the blood sugar is as probable 
as, and indeed is frequently concomitant with, one in the systems regulating 
other liver functions such as the plasma protein Since the enzymes con- 
trolling the level of the blood sugar and those involved in converting blood 
glucose to liver glycogen and the reverse are intimately related, one would 
expect any dysfunction in these systems to be represented by both a hyper- 
glycemia and impaired glucose tolerance This would mean that ingested 
glucose would be handled less adequately and more slowly, and that the 
equilibrium level of glucose in the blood would be set up higher than normal 
However, since the deficiency in these systems is not in the amount of insulin 
present but rather resides in some other limiting component (such as in the 
actual concentration of an enzyme), administration of the hormone has a 
relatively small effect on the blood sugar level or glucose tolerance The 
systems involved in the metabolism of fat are generally not particularly im- 
paired and since there is no demand for really excessive glucose production 

* Facilities for running the common dye-excretion tests were not available at Cook 
County Hospital , 

t For example, the conversion of glucose to glycogen in the liver involves one of these 
complex enzyme systems rather than a simple enzymatic reaction The glucose must first 
be phosphorylated and the phosphorylated units then combined into glycogen The source 
of the phosphorylating material is energy-rich phosphate compounds which are in turn 
generated by the oxidation of the products of intermediary carbohydrate metabolism 
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by. the liver, no overproduction of acetone bodies is initiated The altera- 
tions in other blood constituents found in this condition are merely indica- 
tions of the functional breakdown of other liver enzyme systems 

Therefore, since no actual or relative deficiency exists, insulin is not 
indicated in these individuals Although a dose of regular fast-acting 
insulin may overpower the impaired systems and bring the blood sugar down 
temporarily, no slow-actmg insulin will achieve this result The liver 
damage does not affect the gluconeogenic systems in such fashion tliat over- 
production occurs Indeed, if the damage is severe, the reverse may be true 
Ketosis may result only if the glucose loss in the urine is so great and dietary 
carbohydrate so small that gluconeogenesis must proceed at an excessive rate 
to maintain the blood sugar Therefore, in these cases insulin plays no part 
in therapy and may cause harm upon continued administration * The proper 
therapy is a high carbohydrate diet (400-800 grams) which (a) m itself 
has a restorative effect upon the liver parenchyma and (b) reduces the work 
of the liver in supplying carbohydrate lost to the body m the urine 


Summary 

1 “Adult” diabetics are shown to differ so markedly from the juvenile 
type that they are considered as suffering from a distinctly different disease 

2 The dysfunction in the majority of adult diabetics seen by us is 
demonstrated to be hepatic rather than pancreatic in origin 

3 Therapy directed toward the liver is shown to give far greater success 
m the management of these patients than insulin administration and a dia- 
betic regime 

We wish to express our gratitude to Dr Hugo Fenske, Dr Arthur Zweibel and Dr 
Jack Rodriquez for assistance rendered us in the course of this investigation 
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CASE REPORTS 


PENICILLIN IN THE TREATMENT OF SUBACUTE BACTERIAL 
ENDOCARDITIS , REPORT OF CASE * 

By Henry I Russek, M D , Richard H Smith, M D , and 
Herbert Derman, M D, Staten Island, New Yoik 

The effectiveness of penicillin in the treatment of subacute bacterial endo- 
carditis IS now under investigation at various centers Early trials with small 
amounts of the drug, although discouraging, indicated its ability to sterilize the 
blood stream temporarily in some instances The National Research Council^ 
reported disappointing results in 17 cases in which the total dosage vaned from 
240,000 to 1,760,000 Florey units administered over a period >of from nine to 26 
days Herrell ® was unable to influence the course of one case in which the or- 
ganism was inhibited (in vitro) by penicillin in dilutions of 1 500,000 The 
total dosage employed, however, was only 128,000 units and the duration of 
therapy only six days Herrell observed the reappearance of Streptococcus 
VII idans in the blood within four to six hours after administration of penicillin 
was discontinued He emphasized that although the blood stream may be tempo- 
rarily freed of organisms, the persistent focus on the heart valve precludes the 
successful use of this drug Similar results with relatively small dosage were 
recorded by Herrell in a later report,® by Florey and Florey,^ and Dawson and 
Hobby ® The latter authors, however, were successful in the treatment of two 
cases in which 830,000 units and 1,420,000 units were given over a period of 10 
and 33 days respectively On the other hand, they observed no improvement in 
two other cases in which 6,670,000 units and 7,960,000 units were administered 
in 30 and 33 days respectively 

The most encouraging report on penicillin in subacute bacterial endocarditis 
has come from Loewe and his associates® These workers were successful in 
arresting the disease in seven of nine patients by employing combined penicilhn- 
hepann therapy In their opinion heparin “dissolves” vegetations on the heart 
valves, and permits greater activity of the chemotherapeutic agent The total 
dosage of penicillin in their cases varied from 867,920 to 7 890,340 Florey units 
The daily dosage varied from 40,000 to 200,000 Florey units and was adminis- 
tered chiefly by the continuous intravenous drip method 

More recently Keefer stated that of 55 cases of bacterial endocarditis re- 
ported to the Committee on Chemotherapeutic and Other Agents of the National 
Research Council, only three were still alive after one year of study He stated 
further that several other cases with which he was familiar had received more 
than 20,000,000 units of penicillin with little or no influence upon the disease 

From these observations it is evident that opinion must be reserved regard- 
ing the value of penicillin m subacute bacterial endocarditis until accumulated 

* Received for publication July 31, 1944 
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experience permits an accurate evaluation of this form of therapy The follow- 
ing case of Streptococcus vmdans endocarditis appears to have been arrested by 
this form of treatment 


Case Report 

P P T , a 21 year old seaman of Italian descent, was admitted to the hospital on 
December 4, 1943 with the complaint of fever, weakness and generalized aching in 
the muscles and joints His symptoms had begun with a “cold” six weeks previously 
and persisted in varying degree until the time of admission He received sulfonamide 
therapy aboard ship for a period of three weeks witliout clinical improvement There 
was a history of an acute attack of rheumatic fever at the age of five with a per- 
sistent murmur of the heart dating from that episode For a number of years he 
had suffered from chronic sinusitis with recurrent, acute exacerbations 

Examination revealed a slim, well-developed, listless, young male with a char- 
acteristic cafe-au-lait complexion Temperature was 101° F, pulse 110, respirations 
20 The radial pulses were full and bounding, equal and regular The blood pressure 
was 125 mm Hg systolic and 0 mm diastolic The apex impulse of tlie heart was felt 
in the sixth left intercostal space in the anterior axillary line There was a systolic 
murmur of moderate intensity and a mid-diastolic rumble with presystolic accentuation 
at the mitral area At the aortic area and along the left sternal border a high-pitched 
early diastolic murmur was noted The lungs were clear throughout The spleen was 
palpable three fingers’-breadth below the left costal margin Petechiae were present 
in the pulps of the fingers and toes and in the left lower palpebral conjunctiva There 
was no clubbing of fingers or toes 

Initial Laboratory Data The blood Wassermann .and Kahn reactions were nega- 
tive Urine analysis showed normal findings except for a few red blood cells The 
blood count revealed 4,500,000 red cells with 14 grams of hemoglobin There were 
11,400 white blood cells per cu mm witli 74 per cent neutrophiles, 22 per cent 
lymphocytes and 4 per cent transitionals The sedimentation rate (Cutler) was 24 
mm per hour 

Electrocardiogram showed normal rhythm with a ventricular rate of 90, bifid 
P-waves in Leads II and IV, P-R interval 16 sec , QRS interval 08 sec , tendency to 
left axis deviation Bedside roentgen-ray of tlie chest showed marked enlargement 
of the cardiac shadow, especially to the left, with prominence of the right auricular 
border 

Blood culture drawn on December 7 was positive for Streptococcus virtdaiis, 
showing 128 colonies per cubic centimeter of blood 

In vitro tests of the susceptibility of this strain of the organism to sulfonamides 
showed it to be unaffected even in concentrations up to 30 mg per cent Sulfadiazine 
exhibited the greatest inhibitory effect In vitro studies also showed this strain to be 
resistant to relatively high concentrations of penicillin 

Inasmuch as penicillin was not available at the time, intravenous medication with 
the sodium salt of sulfadiazine was begun on December 15 Eight grams of. the drug 
were given at once followed by one gram every four hours thereafter The tempera- 
ture returned to normal and persisted at this level for three days A sulfadiazine 
blood level of 14 8 mg per cent was reached on the third day, but the development of 
oliguria and hematuria necessitated the discontinuance of the drug 

Penicillin therapy was begpm on December 18 in the dosage of 50,000 units intra- 
muscularly every four hours (300,000 imits daily) This amount was employed for 
two days and then for the next three days the dosage given varied between 65,000 
units and 75,000 units every four hours The total number of Florey units admin- 
istered in the period of five days was 1,840,000 The patient’s temperature remained 
normal throughout this time except for a single elevation which followed a trans- 
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fusion of 500 c c of blood Immediately upon the discontinuance of penicillin, sulfa- 
diazine was admmisteied in moderate dosage Blood culture had been sterile the day 
penicillin was started and remained so throughout its use The patient seemed to 
improve clinically Fresh petechiae, however, were noted in the left lower palpebral 
conjunctiva and on the left index finger on December 22 The following day two 
more appeared in the left palm Sulfadiazine blood levels were maintained at about 
7 mg per cent until December 30 when the drug was discontinued On January 4 
the spleen was noT longer palpable, there were no fresh petechiae, and the temperature 
was still normal The following day, however, the patient developed an acute 
pharyngitis, there was an elevation in temperatuie and blood culture was again 
positive for Streptococcus vmdans, showing six colonies per cubic centimeter of blood 
Sulfadiazine was started orally, and by means of supplementary intravenous injections 
of sodium sulfadiazine a blood level of 15 mg per cent was attained Signs of sulfon- 
amide toxicity again developed and on January 14 the drug had to be halted despite 
a positive blood cultui e The temperature had remained normal throughout the course 
of sulfadiazine, but upon its withdrawal fever again developed The patient com- 
plained of malaise, anorexia, generalized joint pains, and swelling and tenderness under 
the left eye No new petechiae were noted, however 

On January 19 blood culture was still positive for Streptococcus vindans and 
on that date penicillin therapy was again instituted, this time by the continuous drip 
method The drug was administered throughout the day and night The 24 hour 
dosage was 360,000 units dissolved in a liter of normal saline To the solution of 
penicillin in saline, 80 mg of liquaemine was added on the first day, subsequent 
dosage of liquaemine was 60 mg every 24 hours Clotting time by the Lee-White 
method at the commencement of penicillin-hquaemine therapy was seven minutes 
The next day the clotting time was still seven minutes and fresh petechiae appeared in 
the left lower palpebral conjunctiva The patient remained quite sick and the tempera- 
ture varied between 102® F and 104° F for the next few days in spite of negative 
blood cultures On January 22 dosage of penicillin was increased to 500,000 units per 
day but the temperature persisted in its elevation The patient felt cold, sweated pro- 
fusely and suffered several severe chills Clotting time remained unchanged On the 
afternoon of January 24 the temperature began to climb and reached a peak of 107° F 
in the early evening The heart rate at this time was 190 per minute and the patient 
appeared extremely ill He was packed with iced towels for two hours with a fall 
in temperature to 103 6° F A fresh solution of penicillin and liquaemine was made 
up and administered m a carefully sterilized infusion set in an attempt to eliminate 
possible pyrogenic factors The temperature, however, rose again to 106° F during 
the night and remained at that level until the following morning when the infusion 
was stopped With discontinuance of the intravenous penicillin and liquaemine, the 
temperature immediately dropped to 96° F and then rose to normal Penicillin was 
then administered by intramuscular injection in the dosage of 75,000 units every 
three hours (600,000 units daily) On January 27 the daily dosage was reduced to 
500,000 units per day (62,500 units every three hours), and on this schedule the pa- 
tient continued to show progressive clinical improvement His course remained 
afebrile, and repeated blood cultures were negative The drug was discontinued on 
February 3 The only supplementary medication during the penicillin therapy was 
a blood transfusion The total dosage of penicillin during the second course of 
administration was 7,519,000 units over a period of 16 days Thirteen hours before 
the last dose of penicillin was given, the administration of sulfadiazine was begun 
The blood level was first built up by intravenous injection of the sodium salt and then 
maintenance dosage was started orally A level of 5-7 mg per cent was maintained 
for a period of tliree weeks and then the drug was discontinued 

In an effort to combat the chronic sinus infection a nebulizer containing penicillin 
solution was employed Patient, when last examined, had gamed considerable weight 
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and appeared i obust Temperature and pulse rate liad remained normal and the blood 
stream was sterile Blood picture, urinalysis and sedimentation rate were within 
normal limits Subjective and objective improvement had persisted without remission 
for a period of six months 


Discussion 

The introduction of penicillin again raises the hope that an effective thera- 
peutic agent for subacute bacterial endocarditis may be at hand Reports in the 
literature to date, however, offer a confused picture and although numerous fail- 
ures have been recoided it must be admitted that dosage, method of administra- 
tion, and duration of therapy have not been satisfactory in many instances 
From puiely theoretical considerations it would seem that effective therapy de- 
mands not only ( 1 ) an adequate penicillin blood level tp sterilize the blood stream 
but also (2) a maintenance of this level for sufficient time to permit steriliza- 
tion and organization of the vegetations on the heart valve In the case herein 
reported we were unsuccessful in our first attempt to attain these objectives 
Thus it was found that the four-hourty injection of penicillin resulted m an effec- 
tive blood level only for one and one-half to two hours after each injection 
Thereaftei , the concentration of the drug fell below the level necessary to inhibit 
growth of the organism as determined by previous in vitro studies Inasmuch 
as the duration of treatment was only five dajrs, we attempted to supplement this 
therapy with sulfadiazine when the supply of penicillin was exhausted The re- 
turn of a positive blood culture several days after all therapy was discontinued 
testifies to the inadequacy of tins form of management 

In view of these considerations, the second course of penicillin was initiated 
by the continuous intravenous drip method in an attempt to maintain a constant 
effective blood level of this drug It must be emphasized that heparm was used 
solely for the purpose of preventing clot formation within the needle and not to 
increase the coagulation time of the blood as lecommended by others ^ The con- 
tinuous drip method was employed for five days, at the end of which time 
sensitization to heparin as manifested by hyperpyrexia necessitated its with- 
drawal Penicillin was then administeied intramuscularly every three hours in 
appreciably larger dosage Blood studies indicated that an adequate level of 
penicillin was reached and maintained throughout this apparently successful 
course of therapy 

^ Summary 

A case is presented in which 7,519,000 Florey units of penicillin, administered 
over a period of 16 days, were effective in arresting a case of subacute bacterial 
endocarditis which had not responded to massive sulfadiazine therapy No clini- 
cal or laboratory evidence of bacterial activity has been present for the past six 
months 

Addendum Physical examination in February 1945, twelve months after discontinuance 
of penicillin therapy, revealed no evidence of infection Blood culture was negative 
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SUBACUTE BACTERIAL ENDOCARDITIS COMPLICATED 
BY AGRANULOCYTOSIS, REPORT OF CASE 
WITH RECOVERY 

By Henry I Russek, M D , Richard H Smith, M D , Staten Island, Nezv 
York, and Burton L Zohman, M D , F A C P , Brooklyn, New Yoik 

The superiority of penicillin over all other agents thus far employed m the 
treatment of subacute bacterial endocarditis appears to be established ® 

That penicillin may similarly prove to be an important advance m the therapy of 
agranulocytosis has been hypothesized on the basis of the low toxicity of the drug 
combined with its high antibacterial potency '' Supporting this view is the rec- 
ord of three successfully treated cases already reported m the literature ® 

The occurrence of agranulocytosis in a case of Streptococcus vindans endo- 
carditis provided an opportunity for testing the effectiveness of penicillin in both 
conditions simultaneously The purpose of this paper is to record the first case 
of recovery from this combination of diseases 

Case Report 

F M , a 21 year old white merchant seaman, was admitted to the U S Marine 
Hospital on May 29, 1944 complaining of fever and joint pains of four weeks’ dura- 
tion Past history was negative except for an attack of rheumatic fever in 1936 
Physical examination revealed a typical cafe-au-lait complexion Temperature 
was 101° F The mucous membranes were pale Petechiae were noted in both lower 
palpebral conjunctivae Examination of the heart revealed a high-pitched diastolic 
murmur m the third left intercostal space close to the sternum There was a loud 
systolic murmur at the mitral area This murmur was transmitted to the axilla 
The blood pressure was 120 mm Hg systolic and 40 mm diastolic The spleen was 
palpable two fingers’ -breadth below the left costal margin 

Roentgen-ray examination revealed a mitral configuration of the heart 
Laboratory studies showed a positive blood culture for Streptococcus vindans on 
June 11, 13, 20 and 30 and on July 11, 17 and 24 Blood count on admission revealed 
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3,020,000 red blood cells with 50 per cent hemoglobin There were 12,050 white blood 
cells with a differential count of 66 per cent neutrophiles, 26 per cent lymphocytes, 7 
per cent transitionals and 1 per cent eosinophiles Urinalysis showed a moderate 
amount of albumin and many red blood cells Sedimentation rate by the Wintrobe 
method was 28 mm in one hour Wassermann and Kahn serologic reactions were 
negative 

On July 11, the patient was given sulfadiazine, 4 grams immediately, and 1 gram 
every four hours for 14 days There was no clinical improvement as shown by the 
accompanying chart (chart 1) Fresh petecluae were noted and the blood culture 


July Aacust 
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Chart 1 

\ 

remained positive for Streptococciis virtda^is A blood count on July 21 revealed 
6,100 white blood cells, of which 66 per cent were neutrophiles An erythematous, 
macular rash appeared over the trunk and limbs and was attributed to drug therapy 
On-July 25, sulfadiazine was discontinued and a course of penicillin was started in 
the dosage of 50,000 units every three hours The temperature returned to normal 
within 24 hours and there was distinct clinical improvement Repeated blood cultures 
were negative On July 29, four days after sulfadiazine was discontinued, a blood 
count showed 1,500 white blood cells with 54 per cent neutrophiles, 43 per cent 
lymphocytes and 3 per cent monocytes The red cell count and hemoglobin were 
essentially unchanged Patient gave no history of previous sulfonamide therapy 
On August 1, the temperature rose to 105° F The throat was mildly congested 
but there was no l 3 miphadenopathy The blood picture showed 2000 white blood cells 
with 89 per cent lymphocytes and 11 per cent monocytes No granulocytes could 
be found in the blood smear Blood culture remained negative On August 2 there 
were 950 white blood cells, none of which belonged to the granulocytic series Be- 
ginning on August 3, pentnucleotide (10 cc) and liver extract (IS USP units) 
were given intramuscularly once each day Penicillin therapy was continued as 
before A transfusion of 500 c c of whole blood was given on August 3 and repeated 
on the following day On August 5 there were still no granuloc 3 i:es in the blood smear 
On August 7 the white cell count rose to 4000, the differential count showed 43 per 
cent neutrophiles, of which 23 per cent were band forms Myelocytes and metamye- 
locytes also made their appearance (table 1) Congestion of the pharynx subsided 
and the temperature dropped to normal and remained at this level Subsequent blood 
studies showed a normal total and differential count On August 12 the admimstra- 
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Table I 


Blood Studies 


Date 

WBC 

Neutrophiles 

Remarks 

Polya 

Bands 

6-11-44 

8,550 

70% 



— 

7-11-44 

— 


' 

Sulfadiazine started 

7-14-44 

9,100 

68% 

8% 



7-21-44 

6,100 

54% 

12% 

— 

7-25-44 



Sulfadiazine discontinued 
Penicillin started 

7-29-44 

1,500 

54% 

— 

— 

8- 1-44 

2,000 

4 

No granulocytes 

1 

Lymphocytes 89% 

Monocytes 11% 

8- 2-44 

950 

No granulocytes 

— 

8- 3-44 



— 

— 

Pentnucleotide and liver 
extract started 

8- 5-44 

1,450 

No granulocytes 

— 

8- 7-44 

4,000 

20% 

23% 

Metamyelocytes 6% 
Myelocytes 3% 

8- 9^4 

8,850 

34% 1 

22% 

Myelocytes 2% 

Premyelocytes 2% 

8-12-44 

18,150 

39% 

14% 

Premyelocytes 4% 

8-12-44 




Pentnucleotide and liver 
extract discontinued 

8-15-44 

15,300 

54% 

12% 

Penicillin discontinued 

8-22-44 

8,950 

50% 

1% 

— 

10- 6-44 

7,650 

58% 

2% 

— 


tion of pentnucleotide and liver extract was terminated On August 15 penicillin 
was similarly discontinued, the total dosage having been 8,400,000 units over a period 
of 21 days The patient has remained clinically well without further treatment 
Blood cultures have been persistently negative and the blood picture has remained 
normal to date 


Summary 

A case of subacute bacterial endocarditis is reported in which agranulocytosis 
developed as a complication of sulfadiazine therapy Recovery from both dis- 
eases resulted from the admmisti ation of 8,400,000 units of penicillin over a 
period of 21 days 

Addendum Examination 8 months after discontinuance of penicillin therapy revealed 
no clinical or laboratory evidence of bacterial activity 
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GUMMATOUS AORTIC VALVULITIS REPORT OF CASE‘S 
By S H Auerbach, MD, Augusta, Georgia 

Chronic aortitis is the most common tertiary lesion of acquired syphilis and 
deformity of the valve with incompetence is a customary sequel The charac- 
teiistic aortic lesion is essentially an endarteritis,^ followed by necrosis and 
sclerosis of the media The adjacent vascularized portions of the valve cusps 
are affected m the same manner " The destructive process rarely approaches the 
formation of gummas other than microscopic Thus, Gordon, Parker and 
Weiss® were able to collect only seven adequately described cases of frank 
gummatous aortitis in the literature to 1942 m a report of three additional cases 

Gummatous destiuction of the aortic valve is also rare Nineteen acceptable 
cases of gummatous cardiac valvulitis were collected by Sohval * m 1935 and 
he added another Of these 20 cases, eight involved the aortic valve Five of 
these w^ere without microscopic confirmation of the syphilitic nature of the 
disease In four the valvular lesions resulted from spread of gummatous 
processes primarily involving other cardiac structures Richter ® reported the 
ninth case of gummatous aortic valvulitis in 1936 and successfully demonstrated 
treponemata in the diseased cusps 

We present an additional case of gummatous aortic valvulitis, the second . 
report m which the causative organisms were demonstrated 

' Case Report 

K G, a 65 year old Negro male, was admitted to tlie University Hospital on 
December 20, 1942, complaining of shortness of breath He dated the onset of his 
illness to a time about seven months before admission, when he began to experience 
some dyspnea on exertion and occasional attack's of swelling of the feet and ankles 
after standing for long periods He was able to continue working until one month 
before admission when exaggeration of the symptoms necessitated rest Dyspnea n<w 
occurred without exertion and seemed worse at night A physician was called who 
gave him “drops” for a “weak heart ” He felt somewhat improved from the medica- 
tion but was never entirely relieved He gave no history of precordial pain or 
hemoptysis 

* Received for publication December 28, 1943 * , 

From the Department of Pathology, School of Medicine, University of Georgia, Augusta, 
Georgia 
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The record showed four previous admissions to the hospital The first, in 1929, 
was for a foreign body in the pharynx and is important in the present study only in 
the incidental finding of a positive blood Wassermann reaction In the following 
years he leported to the outpatient department at irregular intervals for antisyphilitic 
treatment In 1930, there were admissions for periurethral abscess and urethial 
fistula, and in 1934 an admission for a gunshot wound of the right eye for which the 
globe was enucleated 



Fig 1 General topography of the left ventricle and aortic valve 

The past medical history included a vague story of “rheumatism” at 15 years 
of age, with subsequent irregular recurrences during the spring months There was a 
questionable episode of swelling of the ankles at the age of 30 He gave a history of 
gonorrhea 25 years before his last admission and of a penile sore about 15 years before 
The family history was irrelevant Both parents died in old age A long list 
of siblings was dead but the causes were unknown to the patient He denied a 
family history of heart disease or arthritis 

Physical Examination He was fairly well developed and nourished There was 
moderate respiratorj distress, but he was able to he flat Respirations were rapid 
and somewhat labored The percussion note over the chest was resonant, but there 
were moist rales over both lung fields The heart was not enlarged There was a 
distinct thrill or er the precordiuin and the heart sounds were all but replaced by a loud, 
low-pitched, to-and-fro murmur which was most pronounced in the mitral area The 
pulse rate was 92 and the rh 3 thm wms regular Blood pressure was 138 mm Hg 
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systolic and 90 mm diastolic There was irregular scarring of the glans and prepuce 
with multiple fistulas and false passages There was slight pitting edema of the ankles 
Laboratory Data The red corpuscles numbered 4 20 million and the hemoglobin 
measured 115 gm The leukocyte count was 8,000 with 62 per cent polymorpho- 
nuclears The urine on admission showed 2-1- albumin and numerous leukocytes in 
the sediment The blood non-protein nitrogen was 39 mg Blood Wassermann and 
Kahn tests were positive A roentgen-ray plate of the chest showed no cardiac en- 
largement An electrocardiogram seven days after admission showed only digitalis 
effect 



Fig 2 Detail of aortic valve The slip of black paper extends through one of the 

large fenestrations 


The clinical diagnosis was Heart disease, probably rheumatic, with mitral in- 
sufficiency and stenosis Two observers mentioned aortic stenosis and regurgitation 
as possibilities Under appropriate treatment there was some symptomatic improve- 
ment The respiratory embarrassment was relieved and the urine became normal 
The temperature remained flat throughout the period of hospitalization He com- 
plained of some pain on the twenty-first hospital day and died quietly during the 
afternoon There was no notable change in physical findings during this period 
Necropsy The examination was performed 21 hours post mortem 

The pericardial sac was normal and the epicardium was smooth and glistening 
The heart weighed 395 gm , a moderate relative enlargement Both ventricles were 
slightly dilated 'with fluid blood and postmortem clots The myocardium was soft 
The mural endocardium of the left ventricle was slightly thickened The mitral, 
tricuspid and pulmonic valves were well preserved and all were competent, these 
measured 9, 14 and 8 cm respectively The aortic ring measured 7 5 cm There was 
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some general sagging of the cusps so that the coronary orifices weie at the level of 
the free margins (figure 1) Aside from slight fibrous thickening, the left cusp® 
showed nothing unusual The commissural attachment between the right and 
posterior cusps was disrupted, converting these sinuses into a single chamber (figure 
2) That portion of the common leaflet representing the posterior cusp was trans- 
formed into a flat thickened yellowish mass measuring 2 2 cm transversely, 1 3 cm 
perpendicularly and 0 2 to 0 3 cm in thickness The surface was rather irregular 
and was covered in part with a thin coat of blood and fibrin It was largely de- 
tached from the aortic ring by two fenestrations at the base, the larger of these 



windows being 1 5 cm in length (figure 2) Two persistent membranous strips 
served to connect the remains of the cusp to the ring and to the right cusp The lat- 
ter showed a small fenestration at the commissural junction There was a small 
} ellowish nodulation on the aortic wall at the junction of the left and posterior cusps 
The arch of the aorta was remarkably free from gross evidence of disease 
There was moderate atherosclerosis of the distal portion Both coronaries showed 
some sclerosis but both were patent, the orifices were wide 

Microscopically, the distal portion of the posterior cusp represented by the yel- 
lowish mass showed widespread coagulation necrosis surrounded by a mantle of 
fibroblasts and numbers of infiltrating plasma cells, macrophages, lymphocytes and 
polymorphonuclear leukocytes, occasional muitinucleated giant cells were present 
(figure 3) In some areas the necrosis presented a more caseous character arid 
polymorphonuclears were more abundant There was active fibrosis approaching the 
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The organisms as seen in silver preparations Only a single spirochete is in clear focus X 1290 
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base of the valve and leukocytes were feuer in number At the line of attachment 
were several entering blood vessels, each surrounded by plasma cells and lymphocytes 
The annulus was comparatively unaffected In the proximal termination of the media 
of the aorta, howevei , there was a fairly diffuse infiltration of leukocytes and occa- 
sional minute areas of necrosis were present In a section of the aorta distally, 
though within the pericardium, there was micioscopic evidence of syphilis The 
adventitia was fibrotic and the vasa vasorum showed endarteritis with perivascular 
round cell infiltration The outei third of the media was involved Numerous 
treponemata were demonstrable m the necrotic portion of the valve in silver prepara- 
tions stained by the Dieterle method^ (figure 4) None was found in the fibrous 
portion of the valve nor in the adjacent aorta 

The myocardium showed some hypertrophy of the fibers No Aschoff bodies 
were found The endocardial fibrous thickening of the left ventricle was patchy in 
distribution and appeared to be of vascular origin Other lesions of significance in 
the case were passive congestion of the lungs , purulent bronchitis , chronic pyelone- 
phritis of the right kidney, agenesis of the left kidney, chronic cystitis, chronic 
prostatitis and early adenocarcinoma of the prostate 

Comment 

We agree with Sohval * that “acquired syphilis has not yet been proved to 
originate in a valve ” In all the reported cases of valvulitis, including the present 
study, evidence of prior or at least concurrent syphilis of an adjacent structure 
IS present and it is reasonable to assume that the more natural site first bears 
the brunt of disease Those cases of aortic valvulitis which are fully described 
were preceded by aortitis (with aneurysm in three) or interventricular septal 
gumma, and the cusps were involved by simple extension The case described 
by Richter ® and this study have one feature in common which is unusual, namely, 
an acuteness of the valvular lesion to the extent of overshadowing the under- 
lying aortitis It is of interest that’ a disease which characteristically attacks 
the aorta in a chronic manner and involves the valve only secondarily does 
rarely reverse its natural history and destroy the valve in a stage when the aortic 
lesions are comparatively insignificant 

Several possible attenuating factors have been brought out previously but 
we cannot reconcile this case with the suggestions Gordon, Parker and Weiss 
have pointed out the relatively high incidence of combined rheumatic heart 
disease and gummatous aortitis and raise the question “as to whether rheumatic 
fever, which is prone to produce an acute cellular hyperergic reaction in the 
myocardium or in the root of the aorta, enhances the tendency toward the de- 
velopment of gummas, particularly in patients who have received but partial 
antisyphihtic treatment ” Only the latter factor could pertain to this case, 
despite the presumptive clinical diagnosis of rheumatic carditis, the absence of 
gross or microscopic evidence of the disease is virtually exclusive Insufficient 
and sporadic antisyphihtic treatment is an undeniable possibility as a factor but 
such self-inisti eatment has been common among those of the patient’s social 
stratum whereas caidiac gummata have remained extremely rare Norris® and 
others have mentioned youth as an element which might influence the course of 
events This patient was 65 years old, and was known to have had syphilis 
for 13 years and had probably been infected for at least 15 years Nor \vas there 
a preexisting valvular defect as in Richter’s case (congenitally bicuspid valve 
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and subaortic stenosis) which could conceivably influence the development 
of such a lesion 

Clinically, gummatous valvulitis is of little practical importance because of 
Its rarity The diagnosis has not been established ante mortem and no signs of 
sufficient constancy to suggest the diagnosis have been noted The signs and 
symptoms, as well as other data, vary with the location and nature of the 
"primary” lesion It does, however, constitute a possibility to be borne in 
mind with puzzling cardiac disease occurring in syphilitics 

Summary 

The twenty-second case of gummatous valvulitis is reported, the tenth case 
involving the aortic valve, and the second in which the causative organisms were 
successfully demonstrated 
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FULMINATING PURPURIC MENINGOCOCCEMIA (WATER- 
HOUSE-FRIDERICHSEN SYNDROME) WITH 
RECOVERY 

By Mendel Jacobi, M D , F A C P , and Louis Harris, M D , F A C P , 

Brooklyn, New York 

Recoveries in cases of fulminating purpura of infectious origin, the so-called 
Waterhouse-Friderichsen syndrome,^ are extremely infrequent Of 130 cases of 
the disease collected from the literature to October 1943, we have been able to 
find but five cases not ending fatally ® We should like to add a sixth case 

of recovery 

* Received for publication January 15, 1944 

From the Department of Medicine of the Betli-El Hospital, Brookljn, N Y 
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Case Report 

G R , an adult white female, the hospital bacteriologist for 15 years, was ad- 
mitted to the Beth-El Hospital late on the morning of March 4, 1943 On the pre- 
ceding day she had, late in the afternoon, complained of being somewhat tired but at 
that time showed no pyrexia, and superficial physical examination was negative, in 
particular tliere was no purpura nor cyanosis She left the hospital at 7 p m that day 
planning to attend a scientific meeting that night Two hours later she suddenly 
experienced a series of chills, each of a few minutes’ duration, the entire sends lasting 
over a period of about half an hour Rectal temperature taken at that time was 101° F 
Examination by an ambulance surgeon was entirely negative save for an intense 
congestion of the pharynx, marked cyanosis of the lips, and a moderate diffuse duski- 
ness of the body, no purpura was present, pulse was not rapid and of good quality 
Grippe was suspected and hospitalization advised, but tins was refused because of the 
severe snowstorm then raging The remainder of the night was spent in sleeplessness 
in spite of marked drowsiness, frequent severe chills, and an intermittent but in- 
creasingly more marked sense of abdominal fullness and pressure, relieved at first for 
short intervals by dribbling urination Toward morning the abdominal pain had be- 
come very severe and cramp-like She was totally unable to void She remained con- 
scious and rational throughout this period, issuing instructions as to some of her pos- 
sessions just prior to her removal, by ambulance, to the hospital at 11 am She even 
insisted on dressing herself and walking, with but slight assistance, to the vehicle 
Her health prior to the present episode had always been good save for a long- 
standing localized skin induration of both mid-antenor tibial regions, diagnosed by 
biopsy as atypical scleroderma This condition had shown no progression for the last 
five years During the last seven years she had shown occasional red cells and a very 
rare hyaline cast in centrifuged urinary specimens, and had constantly maintained a 
blood urea nitrogen level in the vicinity of 21 mg per c c Several urea clearance tests 
showed 75 to 85 per cent standard clearance Blood pressure was never higher than 
ISO mm Hg systolic and 74 mm diastolic Her skin capillary resistance was ap- 
parently considerably reduced, the tourniquet (Rumpel-Leede-Hess) test showing 
never less than 50 and on several occasions as many as 200 petechial spots The last 
such test was performed about two years prior to the present illness and showed 100 
petechiae Extensive investigations failed to reveal any allergic factors, numerous 
hematologic studies failed to show any evidence of blood dyscrasia, her diet was not 
deficient in vitamin C, and the administration of large added amounts of vitamin C 
and of vitamin P did not apparently affect the results obtained on tourniquet test, 
nor the microscopic urinary findings She did not bruise easily No focal infection 
was ever found It was believed that she had a fragile capillary system of unknown 
etiology, that this probably accounted for the urinary findings, that there was no ap- 
parent progression of the process, that it was probably clinically of no significance, 
and that no treatment was necessary Throughout this entire period she had been 
carrying on her extensive routine and research work without difficulty ^ 

Admitted to the hospital some 10 minutes after leaving her home, she was still 
conscious, but lapsed suddenly into coma while talking to the interne who had just ob- 
tained a fragmentary statement as to her present illness Temperature at this time 
was 105 4° F , pulse 110, very feeble, easily compressible, and with frequent extra- 
systoles, respiratory rate 30 Blood pressure was 90 mm Hg systolic and 60 mm 
diastolic There was no nuchal rigidity, all reflexes were somewhat sluggish but 
equal, and there were no patliologic reflexes A massive purpuric rash was diffusely 
scattered over her abdomen, and to a lesser extent, her chest and back, on her arms 
and legs, particularly around the wrists and ankles, a similar coarse and fine purpuric 
rash was present The hemorrhages ranged from bright red to purple, were entirel> 
macular and serpigmous, were not ulcerated, and were sharply defined though fre- 



878 


MENDEL JACOBI AND LOUIS HARRIS 


quently confluent oi grouped Both the ecchymoses and the petechiae showed an 
underlying and surrounding bluish or purplish tint not disappearing on pressure On 
the hard palate foui similar blue-red heinorihages were present The lips were 
cyanosed deeply, the lemaindei of the body of an ashen hue The body was hot, the 
extieinities cold Heart sounds weie rapid, distant, and very feeble Lungs were 
clear, lespirations shallow Abdomen was slightly distended,” soft, and tympanitic, 
no viscera were palpable, the splenic dullness was not increased Cathetenzed urine 
showed faint trace of albumin, an occasional red cell and hyaline cast Blood count 
showed 3,700,000 red cells, 11 5 gin hemoglobin, 250,000 platelets, 17,000 white cells 
of which 1 per cent were myelocytes, 47 pei cent metamyelocytes, 11 per cent staff 
neutrophiles, 25 per cent segmented neutrophiles, 12 per cent lymphocytes, 1 per cent 
Turck cells, and 3 per cent monocytes , no toxic granules were present 

Fue cubic centimeters of digifoline and an equal amount of caffeine sodium 
benzoate were immediately administered hypodermically, 4 ounces of coffee and 2 
grams of sulfadiazine were given by gavage One hour thereafter 5 grains of sodium 
sulfadiazine m 100 cc normal saline were administered intravenously Her blood 
pressure meanwhile had fallen to 60 inm Hg systolic and 50 mm diastolic, despite 
further digifoline-caffeme and coramine therapy, and one hour after the intravenous 
injection had been completed both the blood pressure and the peripheral pulse were un- 
obtainable At this tune, the coma was most profound and very slight resistance of 
the neck was present Her back and buttocks had taken on a pronouncedly mottled 
appearance resembling postmortem Iividity and similar areas were noted on the 
posterior thighs, ankles, and over the deltoid regions 

At 5 p in , six hours after admission, 10 c c of adrenal cortical extract (Upjohn) 
and 1,000 cc of 10 per cent saline containing 5 giams of sodium sulfadiazine were 
administered intravenously at the rate of 30 drops per minute Seven hours later 
1,000 cc of 5 per cent glucose in noiinal saline containing 10 cc of adrenal cortical 
extract were similarly administered One gram of sulfadiazine was given by gavage 
every four hours On the moinmg after admission, the temperature had fallen to 
99 8° F, the pulse was 108, regular and of fair quality, and the blood pressuie was 
70 mm Hg systolic and 50 mm diastolic That afternoon the temperature had further 
fallen to 98° F , thereafter it slowly rose to between 100° and 101° F for the six days 
during which oral sulfadiazine was continued, receding to 98 6° F as soon as the drug 
was discontinued 

By morning of her second day m the hospital the patient was again conscious and 
rational, thereafter slowly recovering from a very profound weakness and an asthenia 
so severe that attempting to stand was difficult three weeks after admission The 
adrenal cortical extract, 10 c c daily in two divided doses intramuscularly, was con- 
tinued for four days, she received m all 60 cc of the extract, a third of this during 
the fiist 18 hours of her stay On the afternoon of her second day m the hospital 
(by which time she had received 20 c c of adrenal cortical extract and 180 grams of 
sodium chloride intravenously) the blood pressure was 92 mm Hg systolic and 70 mm 
diastolic On the third day, and thereafter until the twelfth day, the blood pressure 
was 120 mm Hg systolic and 70 mm diastolic, on the twelfth day it was 146 mm 
systolic and 80 mm diastolic, on the thirteenth day and thereafter until discharge on 
the twentieth day, it was 150 mm systolic and 80 mm diastolic Turn months after 
her discharge, and again on numerous occasions thereafter until this report, nine 
months after discharge, it remained at the level last noted in tlie hospital 

Oral sulfadiazine, 1 giam every six hours, was continued until the seienth day 
of her hospital stay, in all, she received 39 grams of the, drug, 15 grams of this in the 
first 24 hours, 10 grams of which were given intravenously Red cells and occa- 
sional granular and hyaline casts were noted m all urinaiy specimens from the third 
to the twelfth day Acetyl sulfadiazine crystals were noted only on the fourth and 
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fifth days Urinary output and analyses, and blood chemical determinations are noted 
in table 1 

The purpuric rash began to fade from the body and extremities within the first 
24 houis, had completely disappeared by the fourth day, and left no residual skin 
changes The oral hemorrhages ulcerated on the eighth day, but had completely 
healed, upon the application of gentian violet locally, by the twelfth day On the 


Tabue I 

Urinary and Blood Chemical Findings, Case of Waterhouse-Fndeuchsen Svndrome 


Date 

Fluid 

Intake 



Urine 


Blood 


Output 

Sp Gr 

Alb 

Casts 

Sulfa- 
diazme 
(ms %) 

Urea 

(mg 

%) 

Total 
Protein 
(gm ) 

AG 

ratio 

Sodium 

(meq 

L) 

Chlo 
ride . 
(mg <^o) 

3/4 

1700 

450 

1018 

2 + 

hyaline 4-f 







3/5 

2140 

1480 

1012 

3-4- 

hj aline 1-f 

25 3 

49 5 

6 28 




3/6 

2580 

1090 

1020 

4-t- 

hyaline 4-f 

17 0 

37 5 





3/7 

1380 

840 

1022 



56 

22 2 





3/8 

1530 

1140 

1012 

34- 

hyaline 4-f 







3/9 

1500 

1920 

1010 

2-f 

granular 1-f 







3/10 

1210 

3750 

1006 

0 

0 







3/11 

1950 

1680 

1012 









3/12 

1980 

1240 

1012 









3/13 

1710 

1500 

1018 









3/14 

1260 

1400 

1014 









3/15 

1410 

1950 

1010 

0 

0 







3/16 

1200 

1860 

1010 

2-f 

granular 1-f 


34 0 

5 2 

2 13 1 



3/17 

1200 

1280 

1010 

2-f 

0 







3/18 

1680 

980 

1020 









3/19 

790 

990 

1018 

ft 

granular 1-f 







3/26 



1018 

0 

0 


21 0 

62 

34 2 8 



5/25 



1016 

0 

0 


214 

68 

4 8 20 

136 

512 


seventh day a crop of herpetiform vesicles appeared on the neck just below and to 
the right of the mandibular symphysis, these slowly dried and were gone by the 
seventeenth day 

A blood culture taken on admission showed a heavy growth of Neissetta mUa- 
ccllidaus (meningococcus) type 1 on the second day Subsequent blood cultures were 
sterile Direct smears from the hemorrhagic skin lesions showed intracellular Gram- 
negative diplococci Spinal tap was never performed since, ivith the exception of the 
transient nuchal rigidity appearing on the day of admission and disappearing within 
five hours, no neurological signs were ever noted 

Diffuse pitting edema of the legs and thigh was noted on the twelfth day and 
coincided roughlj with a rise m blood urea nitrogen, diminution in total protein, 
and slight inversion in the A G ratio The protein content of her diet was increased 
to 200 grams, and the edema slowly disappeared, was completely absent by the 
twentieth daj At this time the blood urea nitrogen level was normal, the blood 
protein lei el elevated to 62 grams, the A G ratio 3 4 28 Two months aftet dis- 
charge, the blood protein level was 68 grams, the A G ratio 48 2 (table 1) No 
further edema ivas noted 

No blood sodium or chloride determinations were performed while the patient was 
m the hospital Two months after discharge, the blood sodium was 136 meq/L, the 
blood chlorides 512 mg per cent These determinations were performed at this time, 
and w ill be i epeated penodicallj", in an attempt to evaluate whether the adrenal glands 
hare suffered anj pernnnent damage. Hematologic studies performed during the 
acute illness and two montlis after learing the hospital aie sumnnrized in table 2 
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Table II 

Hemograms m Case of Waterhouse-Fnclcnchsen Svndromc 


Date 

RBC 

(mil 

lion) 

Hgb 

(grams) 

Platelets 

WBC 

Mjclo 

cytes 

(%) 

Meta 

myelo 

cytes 

(%) 

Staff 

cells 

(%) 

Seg 

mented 

cells 

(%) 

Eosm 

ophiles 

(%) 

Lymph 

ocytes 

(%) 

Mono 

cytes 

(%) 

Turck 

cells 

(%) 

Toxic 
Gran 
ules (% 
WBC) 

3/4 

3 7 

11 5 

' I Su 

iHR 1 1 

1 

47 

11 

25 


12 

3 

1 

none 

3/6 

3 7 

11 5 


B Rii 

4 

52 

11 

29 


3 

1 


100% 

3/8 

34 

10 5 

Si! !!! 

|K R I ! 

3 

35 

10 

22 

3 

24 

3 


80% 


3 5 

10 5 

S:! !!! 

Ik 1 1 ! 

0 

15 

15 

40 

3 

23 

4 


70% 

3/16 

3 7 

11 0 


H R 1 ! 

0 

0 

5 

60 

0 

27 

8 


20%* 

3/24 

3 6 

11 0 

lIS !! 

B R i i 

0 

0 

3 

61 

1 

30 

5 


none 

5/25 

39 

12 4 

1 i i iii 

mm 

0 

0 

0 

74 

1 

21 

4 


none 


* All the staff cells and some segmented cells showed toxic granules 


Upon discharge from the hospital on the twenty-first day after admission, there 
were no residual evidences of the infection nor, with the exception of considerable 
asthenia, any suggestion of adrenal involvement No neurologic or mental changes 
were present — the patient had, in fact, been advising her assistants in the laboratory 
technically for a week prior to her discharge, had been examining cultures grossly 
while in bed — and careful examination of the cardiox ascular and urinary systems 
failed to show any evidence of functional impairment Two months after her' dis- 
charge she was back at both her routine and experimental work in the laboratory, the 
asthenia having totally disappeared 

COAIMENT 

As has frequently been pointed out, a positive diagnosis of adrenal hemor- 
rhage can be made only at autopsy So uniformly characteristic, however, are 
the clinical signs and symptoms of fulminating purpura with adi enal hemorrhage, 
the so-called Waterhouse-Friderichsen syndrome, that a presumptive diagnosis is- 
warranted clinically If suspected and vigorously treated, dramatic recovery 
may be achieved in this condition in which until Carey’s report - in 1940, a fatal 
outcome appears to have been invariable 

It IS not the purpose of this paper to discuss in detail the pathology of the 
syndrome Parenthetically it may be noted that tl^e vast majority of proved 
cases of Waterhouse-Friderichsen syndrome showed extensive hemorrhagic in- 
filtration and massive disorganization of the adrenal glands Even in those 
cases showing at autopsy relatively insignificant adrenal hemorrhages, as in the 
cases of Gordon and Shimkin ® and of McLean and Caffey,” there appears to 
have been considerable cortical cellular necrobiosis This neciobiosis, to which 
little attention appears to have been devoted in the English literature, was strik- 
ingly seen by one of us (M J ) m a fatal case of the disease showing no sig- 
nificant adrenal hemorrhages To a lesser degree, these can be seen in the 
adrenal glands of any severe septicemic state in which a clinical picture of 
circulatory collapse supervenes It consists of cellular swelling, the total or al- 
most total depletion of cortical lipoids, and varying degrees of cortical nuclear 
rhexis In any event, review of the autopsied cases of Waterhouse-Friderichsen 
syndrome, with or without adrenal hemorrhage, yields morphologic evidence of 
adrenal insufficiency According to Herbut and Manges most authors agree 
that it IS the adrenal insufficiency rather than the toxicity that is responsible for 
the fatal outcome , 
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The indications for chemotherapy directed toward the infectious agent, 
which IS usually the meningococcus, although various other microorganisms 
have been reported as etiologic agents, are usually self-evident Such chemo- 
therapy needs no discussion at this point except to emphasize that it should be 
vigorous Of equal importance is theiapy directed at tiding over the apparently 
functionless adrenal glands This phase will he discussed in detail 

As pointed out by Carey,” adrenalin plays no part in tlie treatment It may, 
as in the case of Rucks and Hobson,® be useful temporarily in lestonng circu- 
latory and respiratory effort Even in their case, however, the simultaneous use 
of artificial respiration and a resuscitator makes difficult the evaluation of the 
adrenalin In our case, as in the case of Sharkey,® no adrenalin was used * , nor 
did the digifohne, caffeine, or coramine administered prevent the rapid progress 
of circulatory collapse prior to the use of adrenal cortical extract 

Vitamin K plays no rational part in the therapy Although occasional small 
hemorrhages do occur in the liver in cases of Waterhouse-Friderichsen 3301 .- 
drome, and cloudy swelling of the hepatic parenchymal cells, slight cellular in- 
filtrates and distortion of the normal radiating structure have been noted, 
these are not more marked than in any severe systemic infection without bleeding, 
and no evidence has yet been adduced that any changes in hepatic function 
relative to thrombinogen exist In our case a blood prothrombin time (Quick 
method) at the height of the clinical bleeding showed a normal figure of 13 
seconds (control 12 seconds) Perusal of the case of Rucks and Hobson ® fails 
to reveal any convincing clinical evidence that the synthetic vitamin K (Syn- 
kamine) used in any way altered the course of the disease No prothrombin 
determinations were made m that case 

The dramatic improvement in our patient’s condition, the rapid change from 
cold to warm extiemities, and the rapid disappearance of the postraortem-like 
lividity following the intravenous administration of the adrenal cortical extract 
(a procedure apparently first suggested by Goldzieher and Greenwald but not 
used by them) impressed us sufficiently to feel that replacement therapy should 
be instituted in this manner rather than intramuscularly The detailed account 
of Carey’s case ® suggests that he too felt as we do, since first signs of improve- 
ment appeared after intravenous rather than intramuscular injection of the 
extract On the contrary. Rucks and Hobson,® using the intramuscular route, 
did not obtain so smooth a recovery from the signs of adrenal failure but met with 
several episodes suggesting recurrent adrenal insufficiency and were forced to 
shorten very materially the interval between doses of the extract We believe 
further that large and probably excessive doses of the adrenal cortical extract 
should be given intravenously during the critical stages and that these be supple- 
mented by intramuscularly injected extract to maintain through slower absorp- ' 
tion the beneficial effects Of equal importance is the use of large amounts of 
sodium chloride and of fluids, a regimen fully recognized in the treatment of the 
^ crises of Addison’s disease Although no sodium determinations were made in 
our case during the acute illness, a similar determination m another case (in 
which, as in the present case, there had been no vomiting) seen shortly before 

*The case of Bickcl® was not available to us The paper of Grace, Harrison and 
Davie ^ mentions a case of reco\ery but cites no details or mode of therapy, the citation 
being incidental to a general discussion of the syndrome and the report of several fatal cases 
with autopsy findings 



882 


MENDEL JACOBI AND LOUIS HARRIS 


this one and terminating fatally within one hour after admission to the hospital 
and before therapy could be instituted, gave a very low value for sodium, 121 
meq /L (normal level in this laboratory being 135 to 145 meq /L, by the modified 
Butler method This value, as well as a similarly low one cited m the case 
of Sharkey,' the only such studies that seem to have been made in cases of the 
syndiome, bear out the suggestion of Aegerter that sodium determinations be 
used as confirmatory evidence of adrenal hemorrhage in suspected cases, a sug- 
gestion questioned by Carey - who felt^that the disease was of too short duration 
materially to affect the sodium level Whether any resultant edema may be 
due to the excessive cortical extract therapy or, as we believe in our case (be- 
cause of the latent period of development and the simultaneous blood protein 
changes), is nutritional, is of little moment In the Waterhouse-Friderichsen 
syndrome one is dealing with a condition so grave and so rapidly fatal that all 
other metabolic disturbances are purely secondary, to be dealt with after the 
patient has been tided over the first few days In the four previous cases seen 
by us, death had ensued within 24 hours of onset of symptoms This statement 
as to cortical extract therapy does not imply that other symptomatic and shock- 
combative measures are not to be used We believe, however, that all these 
should be subordinate to the adrenal cortical extract and saline therap)’^ We 
feel further that it is advisable to continue cortical extract therapy for some 
time after the disappearance of signs of circulatory collapse, a procedure also 
followed by Sharkey ° Particularly is this important when it is remembered that 
the infection, localizing in the meninges or serous membranes in other parts of 
the body or in viscera (such as the heart valves), may remain clinically dormant 
for several days or longer, only to become clinically active again if chemotherapy 
is relaxed, a series of events we have seen on several occasions Should this 
occur after adrenal cortex replacement therapy already had been discontinued 
recurrence of the Waterhouse-Friderichsen syndrome might take place even 
though the evidences of infection be slight It is for this reason that we con- 
tinued the sulfadiazine therapy also for seven days, long after all clinical evi- 
dence of the infection had vanished save for the continued leukocytosis, the 
presence in the blood smears of immature leukocytes and toxic granules, and 
even in the face of a sulfadiazine fever and evidences of renal irritation The 
case of Rucks and Hobson" illustiates the recurrent phases of the infection 
and the possibility of i ecurrences of adrenal insufficiency 

Of interest in our case was the behavior of the peripheral blood cells So 
fulminant was the infection that the peripheral blood formula was that of extreme 
immaturity, a formula that persisted for at least five daj^s after all other evidences 
of the infection had disappeared Not until 11 days after the complete clinical 
subsidence of the infection did the blood picture become approximately normal 
Even at this time toxic granules, not present at the height of the infection but 
appearing as the infection waned, were still present in large numbers ^ That 
these changes were not in any way attributable to the sulfadiazine therapy is 
suggested by the absence of significant changes in erythrocyte or hemoglobin 
values, and the absence of clinical or laboratory evidences of hemolysis Whether 
or not extensive hemorrhages m the bone marrow, found by us in two other 
cases of the syndrome coming to autopsy, play any part in the blood picture 
cannot be said 

That the infecting organism did not significantly reach the central nervous 
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system m our case is suggested by the almost total absence of neurologic signs 
or symptoms, a finding common to most of the recorded cases of the syndrome 
No substantial reason has yet been advanced for the development of the 
Waterhouse-Friderichsen syndrome, nor has any complete explanation been 
given for the occurrence of the massive adrenal, cutaneous, and parenchymal 
hemorrhages noted m the disease Schrader^® and Brunner’;" suggested that 
thrombosis of the adrenal veins brought about the adrenal hemorrhages, a finding 
not since reported It has been suggested’® that the extraordinary fineness 
of the adrenal vessel walls in the newborn, associated with venous congestion in 
the course of difficult prolonged labor, may account for the greater frequency of 
suprarenal hemorrhage in infants In infants, it has further been suggested 
that the adrenal medulla, ivhile undergoing involution, has a rich supply of capil- 
laries and, therefore, readily lends itself to trauma by a variety of agents Such 
capillaries and involutional changes do not exist in the adult, for which reason 
recourse has' been had to the theory of selective action of meningococci for 
structures of ectodermal origin,’® or the syndrome has been linked with 
the highly controversial subject of status lymphaticus ®’’ As to the former 

theory of the pathogenesis in adults, no evidence has been presented, as to the 
lattei, there exists, specifically in the cases of the Waterhouse-Friderichsen syn- 
drome, considerable clinical and pathologic evidence to the contrary This 
evidence is best presented in the papers of Kunstadter ’® and of Herbut and 
Manges ’® It may be that the capillary disorder so long present m our patient 
and of such marked degree was a factor in causing the massive bleeding noted, 
that these capillaries, long showing evidence of lowered resistance, broke down 
under the strain of the severe systemic infection, with the lesultant hemorrhages, 
and that hemorrhages occurring in the adrenals gave rise to the clinical syn- 
drome The apparent paucity of cases of fulminating purpura of infectious 
origin, especially m adults, in the face of so many severe septicemic infections, 
makes probable the presence of some unusual vascular factor, as noted in our 
case, and should be looked for m future cases that recover from the disease 
The factor of reduced capillary resistance persisted in our case though ap- 
parently much less pronounced The last tourniquet test, performed two months 
after her discharge from the hospital, showed 25 petechial hemorrhages Con- 
comitantly, the skin lesions noted on the legs for many years disappeared and 
the urine remained consistently free from red cells since the patient’s recovery 
from the acute infection We cannot account for this apparent improvement in 
the state of the capillaries It may be that the severe shock to the organism im- 
proved the capillary tonus in some undetermined manner 

In this year of high incidence of meningococcus infections (for New York 
City almost as many cases had been reported for the first three months of 1943 
as for the entire year of 1942),®’ it is impossible to trace with certainty the source 
of infection in oui case The only direct contact with the organism that we can 
determine ivas a series of cases admitted to the hospital during the months of 
January and February 1943, the spinal fluids of which our patient examined 
She was last in contact wuth a positive spinal fluid on February 15, 1943, 17 
days before she contracted the disease With the incubation period of the dis- 
ease so indefinite and ranging from two days to eight weeks, it is manifestly 
impossible to exclude these contacts Nevertheless, it should be pointed out that 
the patient was a very careful technician and a highly skilled bacteriologist. 
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and one who, despite daily contacts with virulent pathogens over a period of 22 
years, had never contracted even the slightest local or systemic infection 

No attempt has been made in this paper to describe the clinical manifestations 
of the syndrome Our case followed the conventional pattern Excellent de- 
scriptions and statistical analyses of signs and symptoms have appeared, espe- 
cially in the reviews of Aegerter,** Sachs,-- and recently of Lindsay and asso- 
ciates The disease is easily recognizable once seen or kept in mind Even 
in cases recognized apparently after an interval and after other diagnoses had 
been entertained,® vigorous adrenal cortical replacement therapy yields clinically 
encouraging results In fact, such a case, though term'mating fatally, might 
well have been considered as one of recovery from the Waterhouse-Friderichsen 
syndrome, death apparently resulting from an intercurrent massive pneumo- 
coccal pneumonia that complicated the menmgococcemia In this case also there 
occurred the only recorded instance of pituitary necrosis Whether this finding 
IS sufficient to warrant the addition of pituitary hormones to the therapeusis of 
the syndrome is a matter for future study Very useful in the diagnosis in 
doubtful cases is the' recognition of bacteria in direct smears from the purpuric 
eruptions as first suggested by McLean and Caffey ® , this w'as done in our case 
The value of this simple and rapid procedure is emphasized by the recent 
pathologic studies of Herbut and Manges 

Although the syndrome has become generally knowm as that of Waterhouse 
and Friderichsen,^ it should be pointed out that the first case, complete with 
autopsy findings, was reported by Voelcker m 1894, that isolated cases were 
subsequently reported by numerous authors (noted by Waterhouse, who found 
15 cases in the literature up to the time of his own paper m 1911), and that 
the syndrome seems clearly to have been recognized and associated wnth adrenal 
hemorrhage and bacterial infection by Little and by Andrews 

Summary 

1 A non-fatal case of fulminating meningococceinic purpura (Waterhouse- 
Friderichsen syndrome) is reported and the five previously recorded recoveries 
from the disease are briefly discussed 

2 The role of large doses of adrenal cortical extract and saline m the treat- 
ment of the disease is stiessed It is suggested that the intravenous route be 
used during the acute phase and tliat replacement therapy be continued for some 
time after improvement in the blood pressure levels Chemotherapy should be 
used vigorously, due allowance being made for latent infection and the possibility 
of recrudescences 

3 It IS suggested that neither adrenalin nor vitamin K plays any essential 
part in the therapy Adrenalin may be of value as a temporary cardiorespira- 
tory stimulant when cardiac arrest occurs, but is not to be considered as a spe- 
cific agent because of the adrenal involvement 

4 The role of a deficient capillary system, long present m our patient, is 
pointed out as a possible factor m the pathogenesis of the disease It is suggested 
that further cases of recovery be studied from this point of view 

5 A lowering of the blood serum sodium values occurs m the syndrome It 
IS suggested that this determination may be useful in the differential diagnosis 
of adrenal damage m cases of infectious purpura 
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6 The demonstration of oiganisms m direct smears from the purpuric areas 
IS stressed as a rapid diagnostic aid 

We should like to express our thanks to Miss Elsie Kaye, Miss Elsie Weidman, and 
Mr' Alvin Dubm, of the department of pathology, for their painstaking laboratory studies 
respectively of the hematologic, bactenologic, and chemical phases of this case 
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Since our paper was submitted for publication, eight additional cases of the Waterhouse- 
Friderichsen sendrome eeentuating in reeoverv ha\e appeared in the literature All re- 
ceived chcmothcrapj (sulfadiazine or penicillin) and large amounts of adrenal cortex extract 
and saline These cases are recorded in the following papers 

Plabody, S D New England Jr Lied Sci, 1943, ccxxix, 934 (one case) ‘ 

Bush, F W , and Baiify, F R Ann Int Med, 1944, xx, 619 (two cases) 

Osbornf, J, Arnone, W H, and Lythcott, G H New England Jr Lied Sci, 1944, 
ccxxxi, 868 (four cases) 

LoVitpri, a a Kentuckj'' Lied Jr, 1945, xliit, 24 (one case) 

We have ourselves treated tw'o additional identical cases m identical manner save for 
the substitution of penicillin for sulfadiazine, with uncomplicated recoven 

Bush and Bailey (cited above in note) also confirm the presence of low' scrum sodium 
values in cases of the syndrome 


CANDIDA ALBICANS {MONILIA ALBICANS) INFECTION WITH 
BLOOD STREAM INVASION, REPORT OF A CASE WITH A 
STRAIN CLINICALLY RESISTANT TO SULFONAMIDE 
DRUGS AND TO PENICILLIN IN VITRO 

By Stanford Wfssler, M D , and Harold R Browne, M D , 

Albany^ Nerv Yoik 

The following case is reported because of renewed wartime interest in fungus 
diseases and because of the comparative rarity with which Candida has been 
found m the blood stream 

The ubiquity of human moniliasis is more fullj appreciated today than in 
former years Keiper^ concluded that 3 per cent of apparently normal indi- 
viduals harbor monilia in their throats Schnoor - has commented on the high 
incidence of moniha in normal stools Systemic infection is not rare, as evi- 
denced by reports in the literature of involvement of the bone, lungs and paren- 
chymatous organs with this fungus Despite this fact, however, up to the present 
time, few cases of blood stream moniliasis have been reported Only five in- 
stances were found in the literature,'®’ •” ® all occurring in drug addicts, all end- 
ing fatally, and all showing mycotic endocarditis at autopsy In four patients 

* Received for publication January 12, 1944 

From the Medical Service, Albany Hospital, Albany, New York 
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the organism was identified as Candida patakritsei, in the fifth as Candida 
gmllei mondi 

In the case to be presented, the patient was not an addict, so that the intro- 
duction of the fungus into the circulation by hypodermic needle puncture can 
be excluded The organism isolated was Candida albicans, and instead of a 
fatal termination, a temporary remission occurred 

Case Report 

I 

T D , a 43 year old white railroad worker, was m fair health until January 6, 
1943 when, following exposure to cold and rain, he developed coryza, cough pro- 
ductive of whitish sputum, fever, sweats and malaise These symptoms continued 
despite treatment with sulfathiazole and on the second day prior to hospital entry, 
January 23, were associated with severe dyspnea, orthopnea and wheeze He had 
not had chills, chest pains or hemoptysis 

During the preceding 20 years, following acute respiratory infections, the patient 
had had occasional coughing spells associated with dyspnea For the last four years 
the attacks had been more severe and had been accompanied by an audible wheeze 
The past history was ii relevant except for “athlete’s foot’’ in 1935 followed by a mild 
leg infection The left hand was amputated at the wrist in 1919 after an accident 
For the past five years the patient had had marked polydipsia (drinking over 1% 
gallons of water per day) and marked urinary frequency (20 times per day) These 
symptoms were never satisfactorily explained 

The patient’s wife had had a non-productive cough for six months 
> On admission the patient appeared flushed, dyspneic, orthopneic and was sweat- 
ing profusely The temperature was 102° F The pharynx was diffusely reddened, 
the tonsils were enlarged and appeared chronically infected Respirations were 
shallow, 38 per minute, but there was no splinting The anteropostei lor diameter 
of the chest was enlarged, and there were sibilant and sbnorous rales throughout both 
lungs The heart did not appear enlarged , sounds were distant There was a sinus 
tachycardia ( 140 per min ) , thei e were no thrills or murmurs The abdomen was 
slightly distended, but no masses or tenderness were noted The remainder of the 
examination was negative except for the healed stump of the left arm 

Coutsc The patient appeared acutely ill on admission and it was thought that he 
had acute tracheobronchitis The urine showed 1 plus albumin, 2 plus acetone The 
leukocytes numbered 9,100, with 82 per cent neutrophiles, 2 per cent eosinophiles and 
16 per cent lymphocytes , the erythrocyte count was 4,630,000 , hemoglobin 16 5 grams 
Non-protein nitrogen of the blood was 25 mg per cent 

Several hours after admission the patient was in severe respiratory distress The 
vocal cords were edematous, and adrenalin and oxygen were administered with some 
relief Twelve hours after entry the patient became increasingly resistant and dis- 
oriented, and continued to raise large quantities of thick, tenacious, mucoid sputum 
Sodium amytal was given intravenously to quiet the patient 

On the second day, January 24, the admission throat and sputum cultures were 
found to contain a variety of microorganisms, chiefly pneumococcus type XIX, hemo- 
lytic and non-liemolytic streptococci and an unidentified yeast The patient’s tem- 
perature vas now 103° F A blood culture was taken and sulfadiazine and fluids 
were started intravenously Within 24 hours the patient’s temperature and symptoms 
began to subside , the temperature became normal after 48 hours of chemotherapy and 
so remained throughout the balance of the hospital stay Fluid balance was good, 
satisfactory drug le\els were obtained, and by the fifth day (February^ 28) tbe patient, 
except for mild cough, was asymptomatic Chest films on January 23, January 25 
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and January 26 (including lateral view) revealed nothing beyond generally and 
symmetrically increased markings Repeated ui me examinations were negative The 
blood examinations remained essentially unchanged . 

The blood culture of January 24 yielded 16 colonies per c c of a yeast-like micro- 
organism This microorganism was not immediately identified, but was believed to 
be a species of Candida Sputum culture January 26 was also positive for the same 
microorganism A blood culture on January 26 yielded 12 colonies per cc and a 
culture on January 28 yielded 22 colonies per c c, both in 48 hours Sulfadiazine was 
continued until the eleventh day, February 2, when a rash developed, and the drug was 
stopped 

Despite excellent clinical improvement, the following cultures continued to be 
positive for Candida blood cultures taken on January 30, February 1 , throat cultures 
taken on February 5, urine cultures made on January 30 and February 7, and a stool 
culture made on February 4 

Sodium iodide was given intravenously on February 4 and then thymol 0 S gm 
and syrup of hydnodic acid 4 c c 1 1 d were started Blood cultures on February 5 
and February 7 were sterile The patient was discharged on this therapy on February 
7, the sixteenth hospital day 

In passing, it may be said that no growth of Candida was noted in blood cultures 
taken from other patients during the time our patient was in the hospital A blood 
culture from one of the patient’s neighbors on the ward was sterile on the day our 
patient’s blood was positive 

On February 2 a culture of the fungus was sent to Dr C W Emmons of the 
U S Public Health Service, Bethesda, Maryland He confirmed the diagnosis of 
Candida and identified it specifically as Candida albicans 

Interval Note At home the patient continued to take iodides, and eventually 
returned to work, despite a slight cough He visited the hospital clinic on February 
20, at which time blood, throat and uline cultures weie taken Both throat and urine 
cultures still yielded Candida albicans, the blood culture was negative At this time, 
too, the patient's wife submitted to blood and throat cultures, the latter of which 
yielded the same microorganism A tliroat culture from the patient’s daughter was 
also positive for Candida albicans 

Second admission On May 16 the patient entered the hospital for further study 
There were no complaints Urine, blood examination, the Wassermann reaction and 
the blood non-protein nitrogen were all within normal limits Stereoscopic views of 
the chest were negative A stool on May 17 was positive for Candida Cystoscopy 
May 18 revealed the entire bladder floor to be markedly thickened and edematous 
Each ureter was cathetenzed and specimens from each were positive for Candida 
Retrograde pyelograms were negative except for slight dilation of the left kidney 
pelvis and lower calyces Culture of prostatic secretions was negative Broncho- 
scopy May 20 failed to reveal ulceration or stenosis, though there was moderate edema 
throughout Secretions were collected for cultural study, these were positive for 
Candida on June 5 The culture was subsequently suspended in saline and 1 c c 
inoculated intravenously into a labbit The animal died nine days later, many 
abscesses were found in the kidneys, and yeast was recovered culturally from the 
heart’s blood and kidney of the animal Following completion of this study the 
patient was discharged May 22 

A culture of Candida albicans isolated from the patient’s blood in May was studied 
in October 1943 by Dr G L Hobby, of the Department of Medicine of Columbia 
University, with particular reference to the action of penicillin in vitro Dr Hobby 
states that this culture is completely resistant to the action of penicillin, winch agrees 
with the results which she has obtained previously with old stock cultures 
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Comments 

It seems likely that moniliasis of the respiratory tract existed for some years 
prior to the present illness, m view of the history of coughing spells, dyspnea 
and wheezing A mild bronchial asthma, also present, may have been causally 
related to the fungus infection Allergic phenomena following moniliasis have 
been reported by Castellam and others 

The significance of the urinary symptoms, also present for several years, is 
difficult to evaluate However, the bladder lesions seen by cystoscopy appeared 
chronic and probably represented old lesions If this assumption is correct, 
it is fair to postulate that m this patient protracted, low-grade hematogenous 
infection must have occurred, with filtering out of the fungi m the kidneys Al- 
though no lesions could be demonstrated in the kidney, the inflammation in the 
bladder, coupled with positive ureteral cultures and sterile prostatic fluid, sug- 
gest renal moniliasis 

In January 1943 the patient developed a severe bronchitis which, though it 
responded to chemotherapy, sufficiently lowered his resistance to allow Candida 
albicans to spread through the blood stream Whether the favorable clinical 
course was determined by the patient’s resistive powers or by the low virulence of 
the organism is open to speculation It must, however, be realized that slowly 
progressive lesions may still exist, which will only become apparent in time 

Apparently the sulfadiazine was effective only against the pyogenic cocci 
which were present in the respiratory tract Though the iodides had no effect 
on the respiratory and urinary tract cultures, it is noteworthy that five blood cul- 
tures were positive for Candida before this therapy was instituted, but 24 hours 
later the blood became sterile and remained so throughout the subsequent course 

It is interesting to consider the significance of the presence of Candida 
albicans in the throats of the patient’s wife and daughter The former had a 
cough for six months which might have been indicative of pathological changes 
in the respiratory tract, although studies to establish such changes were not 
carried out There is perhaps, some epidemiologic significance m the fact that 
the patient is employed in the New York Central freight yards at Selkirk, New 
York Freight trains and their crews leave from this junction for destinations 
all over the continent The possibility of this individual acting as a focus for the 
dissemination of a pathogenic fungus should be considered 

We can offer no adequate explanation for the rarity of positive blood cultures 
in cases of Candida infection It is possible that more frequent culturing of the 
blood in cases of this sort would demonstrate that the finding is not actually rare 

Summary 

This case represents an instance of systemic moniliasis due to Candida 
albicans in which cultures of the microorganism were obtained from the blood, 
bronchial secretions, pharynx and urine and feces As far as we know it is the 
first case recorded m which Candida albicans has been demonstrated in the blood 
stream during life 

Acknowledgment We wish to express our thanks for their assistance in this study to 
the following Dr C W Emmons, U S Public Health Service, Dr Arthur W Wright, 
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EDITORIAL 

THE VIRUS OF LYMPHOGRANULOMA VENEREUM 

Lymphogranuloma venereum is a disease which presents itself in a 
number of different Clinical types The infection is usually transmitted by 
sexual contact, and the presenting lesions are generally located in the genital 
and perineal region The indolent ulcerating inguinal buboes (climatic 
buboes, tropical buboes) commonly seen in men, esthiomene with hyper- 
trophy and ulceration of the labia, and the ano-rectal syndrome with proctitis 
and rectal stricture, were all recognized and described as distinct clinical 
entities many years ago That these were merely different manifestations 
of the same disease was not realized until Frei ^ in 1925 devised his intra- 
cutaneous test, utilizing as antigen pus aspirated from inguinal buboes ® 

A major advance was accomplished when Hellestrom and Wassen ® m 
1930 succeeded in isolating the virus They inoculated pus aspirated from 
inguinal buboes mtracerebrally into monkeys, and produced a meningo- 
encephalitis in these animals An antigen (like a Frei antigen) prepared 
from the brain tissues of such monkeys caused a positive intracutaneous 
reaction in human patients who reacted positively to the Frei test This 
work has been repeatedly confirmed The infection has been maintained by 
serial inoculations in monkeys and also in mice which are likewise highly 
susceptible to intracerebral inoculation Lesions have also been produced 
less regularly by intracutaneous, intracorneal and intrapentoneal inoculations, 
and other laboratory animals can be infected, but the mouse appears to be the 
most satisfactory By this method the virus has been obtained and identified 
from a variety of human lesions, including the small initial ulcer (“chancre”), 
the inguinal buboes, the labial tissue in esthiomene, the rectal mucosa, the 
urethra and cervix, from conjunctival exudates, and from the spinal fluid in 
cases with meningitis This is the only procedure which furnishes con- 
clusive proof of the nature of a suspected lesion 

Infection in man may occur by other routes, as through the skin (of the 
finger, with secondary involvement of the axillary lymph nodes), through the 
mouth, and probably the respiratory tract The virus is not limited to the 
conspicuous local lesions, but it may become generally disseminated The 
disease may run the course of an acute systemic infection, as in the cases of 
accidental infection of laboratory workers reported by Harrop ^ 

1 Frei, W Eme neue Hautreaktion bei Lymphogranuloma inguinale, Klin Wchnschr , 
1925, IV, 2148 

- For an excellent general review, see Koteen, H Lymphogranuloma venereum, Medi- 
cine, 1945, xxiv, 1-69 

® Hellestrom, S , and Wassen, E Mcnmgo-enzephalitische Veranderungen bei Affen 
nach intracerebraller Impfung mit Lymphogranuloma inguinale, Verhandl 8te Intemat 
Kongr Dermat u Syph , 1930, 1147 

* Harrop, G A , Rake, G W , and Shafeer, M F New clinical conceptions of lympho- 
granuloma venereum, Trans Assoc Am Phys, 1941, Ivi, 101 
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Many other lesions have been attributed to this virus on the basis of a 
positive Frei test, or because of the production of a positive intracutaneous 
test with antigen prepared from suspected lesions, carried out on other in- 
dividuals who give a positive Frei reaction This procedure is often referred 
to as an “inverted Frei test ” Its complete dependability as proof that a 
lesion IS caused by the virus of lymphogranuloma inguinale is not as yet 
generally accepted 

The virus is filtrable through the filters usually employed, and according 
to Findley it is from 0 125 to 0 175 micron in diameter Like other viruses 
it can not be cultivated on ordinary media, but grows only in living cells It 
has been grown in tissue cultures and on the chorioallantoic membrane of an 
embryo chick Rake et al ® found that it will grow luxuriantly in the' yolk 
sac of the chick embryo, and this has proved a valuable method of obtaining 
uncontaminated virus m large quantities This has largely replaced other 
materials in preparing virus for the Frei test It has also provided favorable 
conditions for studying the morphology of the virus 

Several earlier observers described inclusion bodies in the cells of in- 
fected exudates, notably in monoc)rtes, whicli tliey believed represented the 
virus Findley et al “ described them in greater detail as seen in the brain 
cells of infected mice, and believed that they could trace a developmental cycle 
of the virus Rake et al ^ have confirmed this by a study of infected chick 
embryo yolk sacs Following inoculation of the yolk sac, for some hours 
they were unable to detect virus microscopically except the elementary bodies 
contained m the inoculum These were minute structures which took a 
reddish color with their differential stain and appeared to be about 0 4 
micron m diameter After about 12 hours, “initial bodies” were seen in 
small numbers inside the cells They appeared first 'as isolated structures 
about 1 micron in diameter, near the cell membrane Later they appeared in 
pairs, tetrads, and small groups They stained a greenish color The groups 
became segregated within small vesicles in the cell cytoplasm, surrounded 
by a limiting membrane (possibly a defense mechanism of the invaded cell) 
and embedded in a greenish staining matrix These bodies increased in size 
up to a diameter of 4 to 7 micra, and then began to show differentiation in 
internal structure Minute red-staining elementary bodies about 0 4 micron 
in diameter appeared, together with small vacuoles, from which the authors 
believed elementary bodies had escaped The cell might then rupture, lib- 
erating the elementary bodies whicli then might enter into fresh cells and 
start another similar cycle of development, or the formation of elementary 
bodies might continue until the vesicle practically filled the entire cell This 

5 Rake, G , McKee, C M , and Shaffer, M F Agent of lymphogranuloma venereum 
in yolk sac of developing chick embryo, Proc Soc Exper Biol and Med , 1940, xhii, 332 

® Findley, G M , Mackenzie, R D , and MacCallum, F O A morphological study 
of the virus of lymphogranuloma inguinale (Climatic Bubo), Trans Roy Trop Med 
and Hyg , 1938, xxxii, 183 

^ Rake, G , and Jones, H P Studies on lymphogranuloma venereum I Development 
of the agent in the yolk sac of the chick embryo, Jr Exper Med, 1942, Ixxv, 323 
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process went on until at the death of the embryo substantially every cell 
of the yolk sac might be involved The infective titer of the contents of 
the yolk sac rose m parallel with the observed increase in virus bodies 

This process as described by Rake resembles that reported in inclusion 
blennorrhea and trachoma, and particularly the cycle in psittacosis as de- 
scribed in the spleen of infected mice by Bedson and Bland ® and by many 
subsequent observers 

The virus of lymphogranuloma induces specific immune reactions in in- 
fected animals and human beings The Frei test is a manifestation of a local 
immune or allergic reaction This may become positive within a week after 
infection and usually does so within three weeks, but occasionally only after 
three months In a small percentage of cases it fails to develop (“anergy”) 
Although the reliability of the test is questioned by some observers, the 
consensus of opinion is that if properly performed it has a high degree of 
specificity An individual who has once given a positive reaction will usually 
continue to do so indefinitely A few cases Of reversion, however, have been 
reported after effective chemotherapy 

Along with cutaneous hypersensitiveness, antibodies appear in the serum 
The most significant manifestation of this is the capacity of the serum spe- 
cifically to neutralize the virus This was demonstrated by Levaditi, and has 
been used by Findley and others to demonstrate the etiology of peculiar or 
unusual lesions Complement fixation reactions may also be obtained 
McKee and associates,® using as antigen virus obtained from the yolk sac 
of infected chick embryos, obtained positive reactions m a very large pro- 
portion of clinical cases of lymphogranuloma venereum This seems to be at 
least as sensitive as the Frei reaction, and to be highly, specific, although its 
dependability is not so thoroughly established Harrop^ regards a titer 
of 1-6 as diagnostic A significant percentage of patients in venereal disease 
clinics, without clear clinical evidence of lymphogranuloma venereum, give 
positive complement fixation reactions and also often positive Frei reactions 
There is good reason to believe that at least a large proportion of these are 
cases of latent infection with lymphogranuloma venereum virus ^ None of 
these immune reactions, however, prove the nature of a presenting lesion 
They merely indicate that the individual has at some time acquired the in- 
fection, and the current illness may be due to an entirely different agent 

Furthermore, the virus of lymphogranuloma venereum is related anti- 
genically to that of psittacosis and to other viruses of the “psittacosis group,” 
including trachoma, inclusion blennorrhea, meningo-pneumonitis of Francis 
and Magill, and viruses obtained from certain cases of atypical pneumonia 
All of these viruses and their specific antisera exhibit cross-reactions with one 

* BEDSo^, S P , and BLA^D, J O W Developmental forms of psittacosis virus, Bnt 
Jr Exper Path , 1534, xv, 243 

® McKee, C M , Rake, G , and Shaffer, M F Complement-fixation test in lympho- 
granuloma \enereum, Proc Soc Exper Biol and Med, 1940, xliv, 410 
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another in greater or less degree Levine et al reported positive com- 
plement fixation leactions, using lymphogranuloma venereum antigen, in 11 
cases of pneumonia caused liy these viruses, although in the three cases show- 
ing the highest titer, the Frei reaction was negative Rake, however, has 
leported false positnc Frei reactions in some cases of atypical pneumonia 
Clinically, the diiferentiation of these cases from lymphogranuloma venereum 
would usually be simple 

Rake and Jones have recently leported experiments which indicate the 
presence of a toxic agent m suspensions of lymphogranuloriia venereum virus, 
and also of the related viruses of memngo-pneumomtis, mouse pneumonitis 
and feline pneumonitis After injections of relatively huge doses intra- ' 
venously into mice, the animals died acutely, usually within four to 24 hours, 
and showed visceral lesions which they interpreted as the result of toxic de- 
generation lather than infection They regarded the toxic substance as 
analogous to bacteiial endotoxins It was intimately associated with the 
elementary bodies in the suspensions It was very labile, and they were 
unable to render the virus nomnfective without destroying the toxin By 
repeated injections into rabbits and clnckens they obtained sera which neu- 
tralized a few mid of the toxin Serum from patients with lympho- 
granuloma veneieuin exerted a similar antitoxic action The antitoxic 
action of then immune sera, under the conditions of their experiments, was 
highly specific and limited to the homologous type of virus The sera did not 
show cross -1 eactions with other viruses of the group, noted with complement 
fixation and ordinary viius neutralization tests They suggested that this 
toxin neutralization may prove moie useful in diffeientiating these closely 
related viruses than the serological pioceduies which have usually been em- 
ployed 

The vnus of lymphogranuloma venereum differs from most other viruses 
m being in some degree susceptible to the sulfonamide drugs According 
to Rake et al several other viruses of the psittacosis group aie also sus- 
ceptible to sulfonamides Their clinical value in the treatment of patients 
with lymphogranuloma venereum is generally recognized Sulfonamides 
will prevent the death of mice experimentally infected by intracerebral in- 
oculation of this virus These animals, however, may present mild symp- 
toms of infection Examination of the brain showed cellular infiltrations 
which might be substantially equal to those in untreated and fatally infected 
mice The brain tissue of such “cured” mice on inoculation into other mice 
or into chick embryos caused infection in them The sulfonamides, there- 

1'’ Levine, S , Hilder, E C , and Buleova, J G M Complement fixation for lympho- 
granuloma venereum and for psittacosis with Frei reaction among pneumonia patients, Jr 
Immunol , 1943, xlvi, 183 

Rake, G , and Jones, H P Studies on lymphogranuloma venereum II The asso- 
ciation of specific toxins with agents of the lymphogranuloma-psittacosis group, Jr Exper 
Med , 1944, Ixxix, 463 

' Rake, G , Jones, H P , and Nice, C Sulfonamide chemotherapy of mouse pneu- 
monitis, meningo-pneumonitis and lymphogranuloma venereum, Proc Soc Exper Biol and 
Med , 1942, xlix, 449 ^ 
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fore, exeit a virostatic rather than a virocidal action They suppress the 
clinical manifestations of infection and possibly induce a chronic carrier 
state, rather than effect a fundamental cure 

It seems likely that the same may be true m the case of human infection 
The persistence of a positive Fiei reaction m many treated cases suggests this 
There is as yet no assurance that these cases are not infectious or that they 
may not relapse Manifestly a great deal more study of these problems is 
needed 

In spite of many gaps in our knowledge, much has been accomplished 
toward clearing up the problem of lymphogranuloma venereum, with the 
isolation of the virus, its cultivation in the chick embryo, the development of 
reliable diagnostic procedures and the discovery of a reasonably effective 
therapy This is of practical importance, since it is now known that the 
disease is relatively common among sexually promiscuous individuals, at least 
m the Southern States and on the Eastern Seaboard These studies are also 
of theoretical interest in showing that the virus of lymphogranuloma 
venereum and the various viruses of the “psittacosis group” possess many 
distinctive features m common, which serve to separate them quite sharply 
from the other filtrable viruses 



REVIEWS 


Emhyology of Bchavio) By Arnold Gesell, MD 289 pages, 23 5 x 16 cm 
1945 Harper &. Brothers, New York Price, $5 00 

The author has compiled a number of very interesting observations "to indicate 
how an organic complexus of behavior is built up concomitantly with the bodily de- 
velopment of embryo, fetus and neonate” The observations are accompanied by 
extremely interesting photographic studies of the embryos One complete section 
of the book contains many chronological, behavior photographs titled, “A Photographic 
Delineation ” Philosophical deductions, treatises and similar works are frequently 
cited, with especial favor being shown to Danvin, to substantiate various conclusions 
Dr Gesell writes in his usual style, proving himself a worthy opponent of H L 
Mencken in word choice The subject matter is unique and interesting The photo- 
graphs are clear and illustrative The book can be recommended for biologists, pedi- 
atricians and possibly obstetricians It has no use for parents other than those fully 
acquainted with medical terminology 

J E B 

BOOKS RECEIVED 

Books received during April are acknowledged in the following section As far 
as practicable, those of special interest will be selected for review later, but it is not 
possible to discuss all of them 

Pemctlhn Therapy, Including Tyrothictn and Other Antibiotic Therapy By John 
A Kolmer, ms, MD, DrPH, ScD, LLD, LHD, FACP 302 pages, 
22 X 15 cm 1945 D Appleton-Centurj Company, New York Price, $5 00 

The Examination of Reflexes A Simpltflcaiwn By Robert Wartenberg, MD 
Foreword by Foster Kennedy, MD 222 pages, 18 5 X 12 5 cm 1945 The 
Year Book Publishers, Inc, Chicago Price, $2 50 

Trauma in Internal Diseases With Consideration of Experimental Pathology and 
Medicolegal Aspects By Rudolf A Stern, MD Foreword by Francis 
Carter Wood, M D 575 pages, 23 5 X 15 5 cm 1945 Grune & Stratton, Inc , 
New York Price, $6 75 

Constitution and Disease Second Revised Edition Applied Constitutional Pathol- 
ogy By Julius Bauer, MD 247 pages, 22 X 15 cm 1945 Grune & Strat- 
ton, Inc, New York Price, $4 00 

Doctors at War Edited by Morris Fishbein, M D 418 pages , 24 X 16 5 cm 
1945 E P Dutton & Company, Inc , New York Price, $5 00 

The New-Born Infant A Manual of Obstetrical Pediatiics Third Edition, thor- 
oughly revised By Emerson L Stone, M D, 314 pages , 20 5 X 14 cm 1945 
Lea & Febi^rer, Philadelphia Price, $3 25 

Bronchial Asthma By Leon Unger, BS,MD,FACP Introduction by Morris 
Fishbein, M D 724 pages, 25 X 16 cm 1945 Charles C Thomas, Springfield, 
Illinois Price, $9 00 

The Rockefeller Foundation A Review for 1944 By Raymond B Fosdick, Presi- 
dent of the Foundation 63 pages, 23 X 15 5 cm 1945 The Rockefeller 
Foundation, New York 
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Enlistments and Discharges, A C P Members 

Dr Alexander McCausland (Associate), Blacksburg, Va , has been commissioned 
a Lieutenant (j g ) m the U S Navy This brings the total number of College mem- 
bers who ha\e entered upon military duty to 1,858 

The following members of the College have been honorably discharged 

William R Galbreath, Major, (MC), AUS — New Orleans, La 
Wendell Charles Hall, Major, (MC), AUS — Hartford, Conn 
Lorenzo Dow Massey, Major, (MC), AUS — Osceola, Ark 
Paul R Meyer, Captain, Army Air Corps — Port Arthur, Tex 


Oral Examinations American Board of Internal Medicine 

Oral examinations by the American Board of Internal Medicine were held at 
New Orleans, May 21-22-23, at Philadelphia, June 6-7-8 They will be held in 
Chicago, June 27-28-29 and in San Francisco, October 15-16-17 The examinations 
at San Francisco are intended for candidates from Arizona, California, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington and Wyoming 
The closing date for registering for the San Francisco examination is September 1 
Write for application form to the American Board of Internal Medicine, 1301 
University Ave , Madison 5, Wisconsin 


Gifts to the College Library 

The following gifts of publications by members are gratefully acknowledged 

Books 

John A Kolmer, FA CP, Philadelphia, Pa — an autographed copy, “Penicillin 
Therapy,” D Appleton-Century Company 
Franklin B Peck, FACP, Indianapolis, Ind — a bound volume. No 3, 1944 
complete, “Diabetes Abstracts ” 

Benjamin Saslow, FACP, Newark, N J — “Manual of the Diabetic Clinic,” 
Presbyterian Hospital of Newark 

Peter J Steiner ohn, FACP, Hartford, Conn — “Forget Your Age” 

Also acknowledged is a gift from the National Research Council, Division of 
Medical Sciences, “Primate Malaria ” 


Reprints 

hi Meredith Baumgartner, FACP, Lieutenant Commander, (MC), USNR — 1 
reprint 

C Wesley Eisele, FACP, Chicago, 111 — 1 reprint 

Cecil M Jack, FACP, Decatur, 111 — 1 reprint 

Harry Parks (Associate), Atlanta, Ga — 1 reprint 

Frank B Queen, FACP, Lieutenant Colonel, (MC), AUS — 1 reprint 

Milford O Rouse, FACP, Dallas, Tex — 2 reprints 
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Sidney Scherlis (Associate), Captain, (MC), AUS — 1 reprint 
Bernard M Scholder, FA CP, Lieutenant Commander, (MC), USNR— 1 
1 epnnt 

James S Sweeney, FA CP, Colonel, (MC), AUS— 1 reprint 


Capiain James Graham Bruce, (MC), AUS Liberated prom Bataan 

Captain James Graham Bruce, (MC), AUS was among three members of the 
American College of Physicians who were rescued at Manila during General Mac- 
Aithur’s imasion of tlie Philippines The otlier two were Lieutenant Commander 
William M Silliphant, (MC), USN, and Lieutenant Commander J La Monte Zundell, 
(MC), USN 

Temporarily, Captain Bruce’s address is 24 Hooker A\e, Poughkeepsie, N Y 
After his medical suivey at the Lovell General Hospital, Fort Devensj Mass, we 
understand he will be given a leave of absence and will then be assigned to special 
work in internal medicine 


Lieutenant M Leonard Gottlieb, a Prisoner in Japan 

Lieutenant M Leonard Gottlieb, (MC), USNR, an Associate of the College, has 
been a prisoner of the Japanese since the early part of the war Word has been 
received that he has been transfer! ed from the Zentsuji War Prison Camp to Camp 
Shiiiagawa in Tokyo The last direct word from Lieutenant Gottlieb was written 
during December, 1943, arriving here in February, 1945 His earlier letter stated that 
the Japanese had given the American doctors some medical books and allowed them 
to form a medical society of American and British physicians, and permitted them to 
have some scientific conferences 


Report from the Office of the Surgeon General, U S Army 

The Sth Annual Meeting of the Army Epidemiological Board was held April 26- 
27 at the Office of The Surgeon General The meeting was presided over by Dr 
Francis G Blake, F A C P , Dean of Yale University School of Medicine, New Haven, 
Conn , who is Civilian Consultant to the Secretary of Wai and President of the Board 
The Epidemiological Board is administered by the Preventive Medicine Service, 
Office of The Surgeon General It consists of a Central Board and ten Commissions 
on Acute Respiratory Diseases, Air-Borne Infections, Epidemiological Survey, Hemo- 
lytic Streptococcal Infections, Influenza, Measles and Mumps, Meningococcal Menin- 
gitis, Neurotropic Virus Diseases, Pneumonia, and Tropical Diseases The work of 
these Commissions, however, is not limited to the field indicated by the name, but is 
authorized according to opportunities, facilities and specialties of members 

During the past year extensive epidemiological investigations have been conducted 
in this country and in several theaters of operations overseas This work has not only 
proved of practical value to the Army, but has materially increased the fundamental 
scientific knowledge of the causes and control of infectious diseases among the civilian 
as well as the military population 

Major General Merntte W Ireland, F A C P , USA, Retired, who modernized 
the Army Medical Department when he became Surgeon General after World War I, 
recently received a citation from the Medical Society of the District of Columbia for 
distinguished services to humanity and military medicine 
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The ceremony was attended by the present Surgeon General of the Army, Major 
General Norman T Kirk, F A C P , distinguished medical officers from the Army, 
Navy and Public Health Service, and other prominent physicians and scientists 

General Ireland, who was born 78 years ago in Columbia City, Ind , was graduated 
from the Detroit College of Medicine and Surgery in 1890, served as Chief Surgeon 
of the AEF m France during World War I, and as Surgeon General of the U S 
Army from 1918 to 1931 Previous honors accorded him include the William Freeman 
Snow Medal, the U S Distinguished Service Medal, Companion of the Order of the 
Bath (Great Britain), Commander of the Legion of Honor (France), the Serbian Red 
Cross Silver Medal and the Polish Polonia Restituta 


Brigadier General Hugh J Morgan, F A C P , Director of the Medical Con- 
sultants Division, Office of The Surgeon Geneial, recently returned from overseas after 
ten weeks of duty in the European and Mediterranean theaters of opeiations where he 
has been inspecting medical installations and conferring on medical problems pertinent 
to those theaters 


Colonel William C Menmnger, F A C P , Chief Consultant in Neuropsychiatry 
to The Surgeon General, presided at a conference of Service Command Consultants in 
Neuropsychiatry at The Surgeon General’s Office, April 20-21 

General subjects on the progiam included induction centers, hospitalization 
problems, reconditioning, clinical psychology, psychiatric social workers and assistants, 
mental hygiene consultation services, neurology, disciplinary barracks and rehabilita- 
tion centers, school of military neuropsychiatry, preventive psychiatry, personnel, 
nomenclature, redeployment, history, and public relations 

Among Consultants, in Neuropsychiatry in the Army are Lieutenant Colonel 
Clarke H Barnacle, F A C P , Seventh Service Command , Colonel Franklin G 
Ebaugh, FACP, Eighth Service Command, and Lieutenant Colonel Lauren H 
Smith, FACP, Ninth Service Command Di Edward A Strecker, FAC!?, Phila- 
delphia, Pa , IS one of the Civilian Consultants to The Surgeon General 


Colonel Irving S Wright, FACP, has been transferred as Consultant in Medi- 
cine from the Sixth Service Command to the Ninth Service Command, Colonel 
Alexander Marble, FACP, former Chief of Medical Service, Harmon General 
Hospital, IS now Medical Consultant, Sixth Service Command, Lieutenant Colonel 
Worth B Daniels, FACP, is now Chief of Medical Service at Harmon General 
Hospital, Longview, Tex 


Lieutenant Colonel Burgess L Gordon, FACP, has been appointed Chief of 
the Medical Service at the new Army General Hospital at Camp Pickett, Va He was 
formerly Assistant to the Chief of the Administration branch, Hospital Division, 
Office of The Surgeon General 


The Harmon General Hospital has been designated for the treatment of tropical 
diseases The only other such Army center is the Moore General Hospital at Swan- 
nanoa, N C Colonel G V Emerson, FACP, is the Commanding Officer 


Educational Oppoifiimtics foi Aimy Doctois 

Since the start of World War II, o\er 6,000 selected medical officers have been 
graduated from short but intensive courses given by the Medical Department in some 
thirtj critical medical and surgical specialties, according to Major General George F 
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Lull, FA CP, Deputy Surgeon Geneial, In addition, refresher courses in general 
medicine and surgery provide medical officers with a chance to “brush up” before re- 
turning to professional assignments after other duty 

Many doctors also benefit while in service from working under key professional 
personnel in military hospitals Other medical officers who have been on duty with 
combat troops in the field are given an opportunity to brush up on their specialty 
through the rotation policy 

General Lull reported that 350 doctors have been reassigned from field to hospital 
duty during the past year in the Mediterranean Theater and “fiire merit of mtra- 
theater rotational plans has been pointed out to other theaters, and is being encouraged 
in order that the maximum number of doctors might receive refresher training while 
they are still in military service ” 

Naturally, professional tiainmg of medical corps officers during military service 
must be restricted to meet military rather than civilian requirements Howev'er, 
General Lull said The Surgeon General is keenly interested in the welfare of these 
doctors and will provide “insofar as is possible” opportunities for professional training 
In the post-war period, he added, all doctors will be entitled to professional 
training, after their release from service, under the G I Bill of Rights, and those who 
remain in tlie Army vv ill have the opportunity for refresher training at selected military 
hospitals and civilian schools 


Pi amotions tit the Army Medical Coips 

From Colonel to Brigadier General 

George R Callender, F A C P , Everett, Mass 
W Lee Hart, F A C P , York, S C 

From Lieutenant Colonel to Colonel 

Eugene Chailes Eppinger (Associate), Brookline, Mass 
Edwin Gabriel Faber, F A C P , Tyler, Tev 
Edwin Matthew Goyette (Associate), Burlington, Vt 
William Donald Graham (Associate), St Paul, Minn 
Gilbert Henry Marquardt, F A C P , Chicago, 111 
Johnson McGuire, F A C P , Cincinnati, Ohio 
Carl Alfred Schuck (Associate), St Louis, Mo 
Joseph Bedford Vander Veer (Associate), Philadelphia, Pa 

From Major to Lieutenant Colonel 

Maurice James Abrams, F A C P , Brevvton, Ala 
Erie MacMillan Chew, F A C P , Mercer Island, Wash 
Adam James French (Associate), Ann Arbor, Mich 
Edward Alfred Greco, F A C P , Portland, Maine 
Paul Victor Hamilton, F A C P , Cincinnati, Ohio 
Hugh Edward Kiene (Associate), Providence, R I 
Frederick Lemere, F A C P , Seattle, Wash 
Thomas Wilson Martin (Associate), Pittsburgh, Pa 
Theodore John Pfeffer, F A C P , Racine, Wis 
Herbert William Rathe, F A C P , Waverly, Iowa 
Kenneth McLane Smith (Associate), Columbus, Ohio 
Walter Maximilian Solomon, F A C P , Shaker Heights, Ohio 
Joseph Blackburn Stevens (Associate), Greensboro, N C 
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Dr Joseph S Evans, Acting Governor for Wisconsin 

Dr Joseph S Evans, FACE, Professor of Medicine at the University of Wis- 
consin, has been appointed the Acting Governor of the College for Wisconsin during 
the absence of Dr Elmer L Sevnnghaus while on a mission to Italy 


Lieutenant Colonel Zacharias Bercovitz, F A C P , formerly of New York City, 
is now Chief of the Medical Service of a largq Army hospital in Assam, India 


Colonel Benjamin J Birk, (MC), AUS, Milwaukee, Wis, is now on duty in 
China He was recently awarded the Legion of Merit Medal “for exceptionally 
meritorious conduct in the performance of outstanding services ” For a period of 
time. Colonel Birk was commanding officer of a hospital troop ship He dien went 
to India in February, 1944, and in April of that year was flown over the Himalayan 
“Hump” to China and has served as medical officer with an American liaison group 
attached to Chinese combat forces m the fighting about Kweilin, Changsha, Hengyang, 
Chaun Shien and Luichow 


Lieutenant Commander George F Schmitt, Jr, FA CP, formerly of Rochester, 
Minn , and now serving in the U S Naval Reserve, has compiled a diet formulary > 
which has been printed and circulated by the Navy’s medical department The 
formulary is condensed in 102 pages and includes diets, caloric contents of various 
foods, heights-weights table for men and women and other information concerning 
diets 


Major John B Levan, F A CP , formerly of Reading, Pa , has been Chief of the 
Cardiovascular Section at the McCIoskey General Hospital (4,000 bed capacity) since 
September, 1942 


Dr Robert S Berghoff, F A C P , President-Elect of the Illinois State Medical 
Society, was recently elected President of the Staff of Mercy Hospital, Chicago 
Mercy Hospital is the oldest hospital in Illinois, established m 1850, ninety-five years 
ago 


Dr J C Geiger again Decorated 

His Royal Majesty, Haakon, The King of Norway, has conferred upon Dr J C 
Geiger, F A C P , San Francisco, through the Minister of Foreign Affairs of Norway, 
the Right Honorable Trygve Halvdan Lie, head of tlie Norway Delegation at the 
UNCIO Conference, the Order of St Olaf, First Class This order was established 
m 1847 by Oscar, 1st, m honor of St "Olaf, the founder of Christianity in Norway 
The decoration carries with it an Honorary Knighthood and the following citation 
“For valuable and distinguished service to Norway in World War II, and for un- 
swerving devotion and intelligent administration of public health in order that human 
lives be preserved and the world made a better and happier place to live ” 


Dr Kendall A Elsom, F ACP , now Lieutenant Colonel, (MC), AUS, is Chief 
of Medical Service at the Fort Benning Regional Hospital, Ga 


The Southeastern Regional Medical Conference of the Armj Air Forces was 
held April 23-24 at the AAF Tactical Center, Orlando, Fla Chairmen at tlie 
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various sessions included Lieutenant Colonel Harold F Robertson, FACP, Lieu- 
tenant Colonel J F Painton, FACP, and Lieutenant Colonel Albert W Wallace 
FACP 

Among members of the College participating on the scientific program were 

Colonel Donald D Flickinger (Associate), “Medical Experiences in CBI 
Theater of Operations” , 

Dr Francis F Borzell, FACP, Chairman of the War-Time Graduate Medical 
Meetings Committee, Philadelphia, “Relation of Roentgenology to Internal 
Medicine” , 

Colonel W Paul Holbrook, FACP, Office of the An Surgeon, Washington, 
and Major Arie \an Rarenswaav (Associate), “Recent Epidemic of Type 17 
Sulfonamide Resistant Hemolytic Streptococci”, 

Lieutenant Colonel Harold F Robertson, F A C P , et al , “Early Physical Activity 
During Acute Rheumatic Fever”, 

Lieutenant Colonel Albert W Wallace, FACP, “Streptococcus Pneumonia” , 

Dr Simon S Leopold, FACP, Philadelphia, “Chest Pains” , 

Lieutenant Colonel J F Painton, FACP, “The Electrocardiographic Findings 
in Primary Atypical Pneumonia”, 

Captain William M Sheppe, FACP, (MC), USNR, “Primary Atypical Pneu- 
monia and Its Complications” , 

Dr James S McLester, FACP, Birmingham, “Diseases of Nutrition", 

Lieutenant Colonel Paul K French, FACP, “Infectious Mononucleosis”, 

Lieutenant Colonel Robert J Needles, FACP, “Peptic Ulcer versus Functional 
Indigestion ” 


A C P Regional Meiting Hfld at BurrALO, May 12 

Under the Governorship of Dr Nelson G Russell of Buffalo and the able as- 
sistance of Dr Rov L Scott, FACP, Chairman of Arrangements, a limited legional 
meeting of the College for Western Neu York was conducted at Buffalo on May 12 
As guests, Fellows of the College from Ontario were invited and several were in 
attendance 

The morning session was held at the New York State Institute for the Study 
of Malignant Diseases Dr W H Wehr and his associates presented the program 
and conducted the group through the Pathological and X-ray Departments 

Luncheon rvas served in tlie solarium of the Buffalo General Hospital, after 
which the following program was given 

“Observations in Neurocirculatory Asthenia’ — Mandel E Cohen, M D , Boston, 
“Vitamin Deficiency in Tuberculosis” — David K Miller, M D , Buffalo, 

“Acute Diarrheal Diseases A Note on Effect of Streptomycin m Typhoid Fever” 
— Hobart A Reimann, M D , FACP, Philadelphia 
“Somatic Pam — Diagnostic and Therapeutic Aspects of Local Infiltration” — 
Bernard D Judovich, M D , Philadelphia , 

“Treatment of Hyperthyroidism with Thiouracil” — George F Koepf, M D , 
Buffalo 

In the evening a reception and dinner were held at the Saturn Club Mr Edward 
R Loveland, Executive Secretary of the College, addressed the dinner meeting on the 
“Activities and Objectives of the College and Its Plans for the Immediate Future ” 
The scientific program was noteworthy and the attendance was exceedingly good 
— the great majority of the members of the College from the western half of New 
York were in attendance 
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Government Building New Hospital, George Washington University 

Announcement was recently made that Dr Walter A Bloedoin, FA CP, Dean 
ot George Washington University School of Medicine, has been appointed Medical 
Director of the new George Washington Univeisity Hospital, which is being built 
by the federal government for the use of the University to meet the needs of the 
war-time emergency in Washington The new hospital will have a capacity of 400 
beds and will be equipped and managed as a teaching hospital 


U S Pharmacopeial Convention Acquires New Headquarters 

IN Philadelphia 

The Board of Trustees of the U S Phai macopeial Convention has recently pur- 
chased temporary headquarters at 4738 Kmgsessing Ave , Philadelphia Heietofore 
the Pharmacopeial Revision Chairman has maintained quaiters in the building of the 
Philadelphia College of Pharmacy and Science, but the inci easing volume of woik 
has necessitated larger accommodations 


Governor Dewey, New York, Vetoes Bills Recognizing Unaccepted 

Medical Schools 

Governor Dewey of New York recently vetoed two bills which had been passed 
by the New York Legislatuie permitting the gi anting of medical license to graduates 
of any medical school in the United States If these bills had been permitted to 
stand, it IS believed that diploma mills and all soits of substandard schools of medicine 
would have been revived and all that has been accomplished in the past years in main- 
taining high standards of recognized medical schools would have been temporal ily lost 


Commander Thomas D Martin, FACP, (MC), USNR, formerly of Tampa, 
Fla, received the following citation, as recommended by Admnal C W Niinitz 
recently “For meritorious and efficient performance of duty as chief of medical 
service at a fleet hospital in the South Pacific area from May 21, 1943 to March 25, 
1944 During this period Commander Martin displayed exceptional professional skill 
m handling the many medical problems which aiose Through his organizational 
ability, and thorough indoctrination of the medical officeis and nurses undei his supei- 
vision he contributed materially to the efficient administration of the hospital to which 
he was attached His initiative and leadership were m keeping with the highest 
traditions of the naval service ” 


Dr David P Barr, FACP, New York, acted as Chairman of a Symposium on 
Peptic Ulcer before a regional meeting of the American Society for Research on 
Psychosomatic Problems on May 11 


The University of Texas Medical Branch, Galveston, recently announced the 
founding of a research fellowship in internal medicine in honor of Dr Marvin Lee 
Graves, FACP, Emeritus Professor of Internal Medicine Funds were donated by 
Dr Graves’ children in his honor The fellowship w ill be filled annuall> bj' the De- 
partment of kledicine “through the appointment of a graduate in medicine who is 
considered most likely to maintain the professional standards and ideals of Dr 
Graves,” according to the announcement 
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Di Geoige M Declierd, Ji , F AGP, Associate Piofessor of Internal Medicine 
at the Univeisity of Texas Medical Branch, Galveston, will direct a new postgraduate 
medical training program there It is pioposed that the program will embody shoit 
postgiaduate conferences and couises on special subjects, two-day conferences given 
by the faculty in coopeiation with county and district medical societies over the state, 
and residency training for specialty board certification and specialty practice 


The Commonwealth Fund has appropriated $8,200 to be used by Dr Carl J Wig- 
gers and associates of the Department of Physiology for continuance of their studies 
on the peripheral circulation and shock during 1945-46 


Dr Lawrence Parsons, FACT, of Reno, Nevada, addressed (by invitation) 
the'Saciamento Society for Medical Improvement (Sacramento, California, County 
Medical Society) on April 17, 1945 He spoke on Relapsing Fever at Lake Tahoe, 
Califoinia-Nevada Lantern slides of photomicrographs of blood films showing the 
causative organism, Botrcha rccunaUis and specimens of the tick transmittei s, Oini- 
thodo) us hcnnsi and 0 pai Ko i were presented Lake Tahoe is an important endemic 
focus of relapsing fever in California since, in normal times, large numbers of visitors 
from all parts of the United States go there, occasionally contract the disease and 
often prove to be pciplexing diagnostic pioblems upon their return home, particulaily 
m the East 


Duiing the last tliiee years, diphtheria has broken all bounds in Northern and 
Central Europe and tiius become the leading epidemic disease, according to the Epi- 
demiological Information Bulletin No 4 issued by UNRRA's Health Division 
Fifteen years ago diphtlieria was at about the same level all over Europe Up to 1940 
It was steadily reduced in most countiies, but in Germany it began to increase From 
49,000 cases in 1927 the number of cases reported in the original territory of the 
Reich increased to 238,400 in 1943 In Norway, on the contrarj', there were only 17 
cases during the last six months before the German im^aslon 

The reduction of diphtheria among most of Germany’s small neighbors had been 
brought about without systematic immunization, and the population was tlierefore 
not properly protected Tins situation was all the moie dangerous since a varulent 
type of diphtheria, not yielding to serum treatment, had spread m Germany From 
3 5 per cent iri 1938 the propoition of fatal cases rose to over 6 per cent m 1943 
Cases among adults became frequent, and diphtheria appeared in the German army 
even as a fatal complication of chest wounds 

With the invasion came diphtheria carriers, and explosive epidemics soon ap- 
peared in Norway, the Netherlands, Belgium, northern France and Czechoslovakia 
In the course of the three last years, there have been nearly 50,000 cases m Norway, 
and about 150,000 cases in the Netherlands, which has three times the population of 
Norway In the Netherlands, death from diphtlieria now runs barely behind the 
mortality from tuberculosis in spite of the increase of the latter disease Only Great 
Britain and Hungary, where immunization had been pushed to the limit, experienced 
no rise whatever 

It IS pointed out that even oceans constitute no effective barrier against a carrier 
disease like diphtheria The lesson drawn is that immunization can be safely re- 
laxed only when diphtheria has been eradicated 


The New York Rheumatism Association held its annual meeting at the New York 
Academy of Medicine, May 9, under the presidency of Dr Russell L Cecil, F A C P 
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Among the speakers weie Di John Lansbury, FA CP, Philadelphia, Dietary De- 
ficienc> in the Etiology of Interstitial Calcinosis”, Dr Eugene F Tiout, FA CP, 
Chicago, “Bone Marrow Findings in Arthritis”, Lt Col Philip S Hench, FA CP 
and Major Edwaid W Boland (Associate), “Rheumatic Centers of the U S Army’ , 
Dr Abraham S Goidon, F A C P , Brooklyn, “Transmission of Gold Salts to the 
Fetus through the Placenta” , and Capt Joseph L Hollander (Associate) , et al , 
“Acute Arthritis Resembling Reiter’s Syndrome ” 


Di George B Dorff, F A C P , Biooklyn, lecently lecened a special citation for 
his work with the Selective Service of Biooklyn Di Doiff is the letning piesident 
of the East New York Medical Society 


Under the piesidency of Ehhu S Wing, FACP, Providence, Rhode Island, 
the Rhode Island Medical Society held its 134th Annual Session of May 16-17 Di 
Wing’s presidential address was entitled, “Medical Care in Rhode Island ” 

Among guest speakers on the program were Dr Stanley P Reimann, FACP, 
Philadelphia, Dr Rogei I Lee, FACP, Dr Elliott P Josim, FACP, and Dr 
. Samuel A Lev me, FACP, the latter three of Boston 

Dr Francis G Blake, FACP, dean and Sterling professor of Medicine at 
Yale University School of Medicine, delivered the Chapin Oration on “Some Recent 
Advances m the Control of Infectious Diseases ” 


Dr Josiah J Moore, FACP, president of the Chicago Medical Society and 
treasurer of the American Medical Association, deliveied the commencement address 
of the Montana State University, Missoula, earlier this month, and was awarded the 
lionotary degree of Doctor of Laws Dr Moore is an alumnus of this institution 


Col Thomas T Mackie, FACP, (MC), AUS, has been reelected president of 
the American Foundation for Tropical Medicine The Foundation received during 
1944, $47,350 fiom various sources toward its work Of this total, $38,760 have been 
given in eleven giants to medical schools and other institutions for teaching and le- 
search purposes 


A C P Postgraduate Courses, Autumn 1945 

The Evecutive Offices of the College and the Committee on Postgraduate Courses 
have been engaged in formulating a program of Postgraduate and Refresher Courses 
foi the autumn of 1945, but much work is mvolv'ed before all courses can be definitely 
announced 

The following is the tentative program, although specific dates cannot jet be 
announced — it is expected that these courses will be given between the end of Sep- 
tember and December 15 

1 Cardiology 

One course of one week, November 5-10, under Dr Paul D White, Director, 
Illassachusetts General Hospital and Harvard Universitj , this is a repetition of 
Dr Whites course given during the autumn of 1944, and is given primarily for 
those membeis of the College who were unable to obtain admission to the previous 
course This couise alreadj has applications on file practically *to its capacity 
No non-nieinbers can be accommodated 
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One course in Advanced Cardiology foi a more limited group is under considera- 
tion, and Uyo different mslitutions and directors have been approached, final 
report will be published later 

2 Alleigy 

A one week couise in Alleigy, probably duiing October, will be given by Dr 
Robert A Cooke, Director, at the Roosevelt Hospital, New York City, this will 
be essentially a repetition of Dr Cooke’s course given for the College during the 
.lutumn of 1944 

3 General Medicine 

A one w'eek's course by Di Ilomei P Rush, Director, University of Oregon 
Medical School, essentially a lepetition of Di Rush’s coutse given during the 
autumn of 1944 

4 Internal Medicine 

One or two courses planned, each of two weeks’ duration, under consideration are 
courses at the Umveisity of Michigan Medical School, Northwestern University 
Medical School, and the University of Texas Medical Branch Announcements 
will be made later 

Other requests for couises, under consideration, include 
Endoci inology 

Undei Dr Willard O Thompson, Directoi, Clucago 

Gasti o-enterology or Internal Medicine 

Under Di Waltei L Palmer, Diiectoi, Chicago 

Physiology of Disease 
Tiopical Medicine 
Metabolic Diseases 
Nutrition 

Members of the College are requested to send in then suggestions and leconi- 
mendations to the Executwe Secretary of the College, Mr E R Lov eland, 4200 Pine 
Street, Philadelphia 4, Pa 


CoMMiTTin ON Postwar Medical Service 

The Joint Committee on Postwar Medical Service meets monthly m Chicago 
Representatives on the J oint Committee come from the American Medical Association, 
the Amencan College of Physicians, the American College of Surgeons, and many 
other interested organizations 

The full minutes of these meetings are published in The Journal of the Ameiican 
Medical Association, and therefore are not repeated in the Annals of Internal 
Medicine 

Minutes of the meeting held at Chicago on March 17 are the last available when 
this copy goes to press Of particulai importance was the report of Lt Col Lueth 
on the replies to questionnaires that had been distributed to medical officers Forty- 
seven per cent have indicated that they desire to return to practice in their former 
communities after the war, more than 21 per cent indicated they do not plan to re- 
engage in practice in their former communities Less than half of this latter group, 
however, gave a definite locality in which they would like to practice after the war 
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Lt Col Lueth made an extensive report on the analysis of those interested in 
Industrial Medical Practice and of Economic Aspects of Postwar Practice His 
report is published m The Journal of the Ameiican Medical Association, issue of 
May 12, 1945, page 138 

Other Items undei discussion included Report on Educational Intel nship and 
Residency Opportunities for Medical Officers, activities of the Bureau of Informa- 
tion, a clearing bureau for all sorts of information to medical officers , Local Organi- 
zation of Courses for Graduate Study, Report of the Subcommittee to Draw Up 
Recommendations to the Governors of the States (the draft of a letter was approved, 
placing the facilities of the Committee on Postwar Medical Seivice at the disposal of 
the Governors of the States, and making ceitain helpful suggestions concerning the 
piovisions of Public Law 346, 78th Congress — the G I Bill of Rights — as they may 
affect the entire field of medical education , the Governor of each State is vested with 
the power and duty of ceitifying to the Veteians’ Administration the institutions in 
his state which are qualified to gne acceptable couises of education and tiainmg in 
each of many categories) , Progress Report of Subcommittee on Suiplus Medical and 
Hospital Supplies , Progress Report on Laws concerning Temporary Licensflre , 
Formulation of Lists of Medical Officeis to be Consideied for Demobilization, 
Report of Subcommittee on Establishment of Medical Corps in the Veterans’ Adminis- 
tration, Report of Subcommittee on Eniolment of Medical Students, and Informa- 
tional Reports 

A meeting of the Joint Committee was held at Chicago on May 12, minutes of 
which will be published as soon as available 


War-Time Graduate Medical Meetings 

The activities of the War-Tiine Graduate Medical Meetings, of which the 
American College of Phjsicians is co-sponsor, have been prosecuted with increasing 
vigor in many sections during the first four months of the cunent year Tins is 
gratifying in view of the restiictions of medical meetings generally caused by the 
regulation of the Office of Defense Transportation The Surgeons General and the 
Office of Defense Transportation have recognized the valuable function performed 
by these meetings and consequently have been very liberal in their granting privileges 
of convention 

The Central Committee is hopeful that the civilian physicians will continue their 
cooperative support It is recognized that the continuation of the war is producing 
increasingly greater strain on civilian physicians While this activity is entirely a 
voluntary effort, we hope that none of us will become weary in well doing An), 
information or opinions concerning the stimulation of activities of the War-Time 
Graduate Medical Meetings will be appreciated by the Central Committee 

George Morris Piersol, MD (American College of Physicians) 
Alfred Blalock, M D (American College of Surgeons) 

F F Borzell, MD (American Medical Association), Chairman 


War-Time Graduate Medical Meetings 

Region No 5 (Maryland, District of Columbia, Virginia, West Virginia) — Dr J A 
L)on, Chairman, Dr C R Edwards, Dr C B Conklin 

A A F Regional Hospital Langley Field, Virginia 

June 29 Gastro-enterology — Dr Lay Martin 

Tiaum.itic Surgeri of the Abdomen — Lieutenant R C Wood 
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Nczvton D Bakct Gcnaal Hospital, Maitwsbuig, IFcsl Virginia 

June 18 Livei Diseases Seen in the Piesent War — Colonel Balduin Lucke 

Region No 14 (Indiana, Illinois, Wisconsin) — Dr W O Thompson, Chairman, 
Dr N C Gilbert, Di W H Cole, Dr W D Gatch, Dr R M Moore, Dr H kl 
Bakei, Dr E R Sclinndt, Dr E L Sevringhaus, Dr F D Murphv 

Gal diner Genet al Hospital, Chicago, Illinois 

Tune 20 Chest Diseases and Diseases of the Larynx 

June 27 Low Back Pain 

Jul\ 11 Heart Disease and Allied Conditions 

July 18 Bone and Joint Infections 

Tilly 25 Artel lal Vascular Dise<ise — Irauniatic Lesions 

Station Hospital, Foit Shciidan, Illinois 

June 20 Heart Disease and Allied Conditions 

June 27 Bone and Joint Infections 

July 11 Arterial Vascular Disease — Traumatic Lesions 

July 18 Repaii of Bone in Fractures and Diseases 

July 25 Diseases of the Kidnejs — Urogenital Tract 

Mayo Genet al Hospital, Galesbntg, Illinois 

June 20 Arterial Vascular Disease — Traumatic Lesions 
June 27 Repaii of Bone in Fractures and Diseases 
July 11 Diseases of the Kidneys — Urogenital Tract 
July 18 Blood Dyscrasias — Malaiia — Filanasis 
July 25 High Blood Pressure 

Vaughan Genet al Hospital, Hine’:, Illinois 

June 20 Diseases of the Kidneys — Urogenital Tract 
June 27 Blood Dysciasias, Malaria, Filanasis 
July 11 High Blood Pressure 

July 18 Laboratory Diagnosis and Its Relationship to Medical and Surgical Tieat- 
ment 

July 25 Conditions Affecting Glucose Metabolism 

Station Hospital, Camp Ellis, Illinois ^ 

June 20 High Blood Pressure 

June 27 Laboratory Diagnosis and Its Relationship to Medical and Surgical Treat- 
ment 

July 11 Conditions Affecting Glucose Metabolism 
July 18 Brain and Spinal Coid Injuries 

July 25 Diseases of the Intestinal Tract— Medical and Surgical Diagnosis and 
Care 

Station Hospital, Camp McCoy, Wisconsin 

June 20 Conditions Affecting Glucose Metabolism 
June 27 Brain and Spinal Cord Injuries 

July 11 Diseases of the Intestinal Tract — Medical and Surgical Diagnosis and Care 
July 18 Plexus and Peripheral Neive Injuries 
July 25 Dei matological Diseases 
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# 

Station Hospital, Tixiav Field, Wisconsin 


June 20 
June 27 
July 11 

July 18 
July 25 


June 20 

June 27 
July 11 
July 18 
July 25 


June 20 
June 27 
July 11 

July 18 
July 25 


June 20 

June 27 
July 11 
July 18 
July 25 


Dermatological Diseases 
Burns and Plastic Surgerj 

Malignancies in the Army Age Group — Medical X-Ray and Surgical 
Diagnosis and Treatment 
Endocrinology 

Virus dnd Rickettsial Diseases — Medical and Neuiological Diseases and 
Treatment 

Station Hospital, Chamile Field, Illinois 

Virus and Rickettsial Diseases — Medical and Neurological Diseases and 
Treatment 

Psychosomatic Medicine 
Wound Healing and Tendon Surgery 
Mental Hygiene and the Prevention of Neuioses m War 
Thrombosis, Thrombophlebitis and Anticoagulants in Less Common Periph- 
eral Vascular Diseases 

Billings Gencial Hospital, Indiana 

Wound Healing and Tendon Surgery 
Mental Hygiene and the Prevention of Neuroses in War 
Thrombosis, Thrombophlebitis and Anticoagulants m Less Common Periph- 
eral Vascular Diseases 

Peptic Ulcer, Gall Bladdei and Liver Diseases 
Low Back Pam 

JVakcntaii Gcncial Hospital, Indiana 

Thrombosis, Thrombophlebitis and Anticoagulants m Less Common Periph- 
eral Vascular Diseases 

Peptic Ulcer, Gall Bladder and Liver Diseases 
Low Back Pain 

Chest Diseases and Diseases of the Larynx 
Bone and Joint Infections 


Region No 23 (Nevada, Northern California) — Di S R Mettiei, Chairman, Di 
E H Falconer, Di D N Richards 

U S Naz’al Hospital, Mate Island, California 

June 15 The Suigical Approaches' to the Knee Joint — Di LeRoy C Abbott 

Station Hospital, Foil Old, California 

June 16 Abdominal Surgeij — Dr Thomas F Mullen 
June 23 Injuries to the Knee Joint — Dr prederic C Bost 

Station Hospital, Camp Robots, California 

June 16 Severe Infections of the Hand — Dr Edmond D Butler 
June 23 Experiences with Infectious Diseases in Army Camps in England — Dr 
Gordon E Hein 

Station Hospital, Stockton At my Air Base, Calif oiiiia 

June 20 Diagnosis and Treatment of Arthritis — Dr Hans Wame 
June 27 Injuries to the Knee Toint — Dr Carl E Anderson 
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Di Willaid O Ihorapson, F A C P , Chairman of Regional Committee No 14 of 
the Wai-Time Graduate Medical Meetings, was presented witii the following Citation 
foi distinguished service to the Sixth Seivicc Command by Major General Reynolds, 
Commanding Geneial 

“In 1942 the Aineiican Iilcdical Association, m conjunction with the American 
College of Surgeons and the American College of Pinsicians, established a fund to 
proMde postgiaduate medical instruction for medical officers stationed throughout 
the Aimy 

“Di Willard O riiompsoii, Cliaiiman of the Committee foi War-1 ime Graduate 
Medical iMeetings foi Region No 14 nhich includes Illinois and Wisconsin, obtained 
the sen ices of piomiiient teaclieis and piactitioners of medicine to lecture and conduct 
clinical e\ti cises m the hospitals of the Sixth *Ser\ ice Command He himself has 
actnely participated in the teaching and by his boundless energy and enthusiasm has 
inamtamed the contmuitj and higli quality of the progiain The medical officers of 
this Sen ice Command as well as hundieds of cuilian physicians who have attended 
the couises at Arm\ hospiUils ha\e tiiiii ersallj expressed their appreciation foi tins’ 
unusual oppoi tunity foi postgraduate iiisti uction which has definitely raised the stand- 
ard of medical practice in the Sixth Service Command 

“Di Thompson, as Chan man of the Committee, bj his untiring efforts and 
deiotion to this impoitant progiam, has rendered distinguished sen ice to the Sixth 
Service Command and in recognition theieof the Commanding General is pleased to 
present this Citation ” 


Vice Admiial Ross I Iileintiie, (.MC), Suigeon Geneial of the U S Navy, 
commenting on the piogiams of the Wat -Time Graduate Medical Meetings in Zone 
Number Five, lecently wrote to the local Chairman, Di Janies Alexandei Lyon, 
of Washington “The scope and geneial interest of the subjects presented, as well as 
the fact that such outstanding members of the medical profession participated so 
generously, aie notew'orthy 11ns repieseiits a leal conti ibutioii to the inoiale and 
tiainmg of the medical officers wdio have had and aie still having the opportunity to 
. profit from these courses 

“One hears so often that medical officeis on active duty aie fearful of getting 
out of touch with current medical events These War-Time Graduate Medical Meet- 
ings seem to have been designed to anticipate just sucli a situation, and have succeeded 
admii ably ” , 
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OBITUARIES 

DR MORRIS WEISSBERG 

Dr Moms Weissbeig, F A C P , died iii Biooklyn, New York, on Maich 
17, 1945 Di Weissberg had been a Fellow of the American College of 
Physicians since 1926 He was born in Russia in 1887, received Ins medical 
degree from the Long Island College Hospital Foi many yeais he was on 
the Staff of the Bushwick Hospital of Brooklyn, and Attending Physician, 
Evangelical Deaconess Hospital He was Consultant to the St Luke’s 
(Newbuigh) Hospital and Evangelical Home for the Aged for a number of 
years He served m the first World War as 1st Lieutenant in the A E F , 
was a member of the Medical Society of the County of Kings, American 
Heart Association, Biooklyn Society of Internal Medicine, Brooklyn 
Thoracic Society, Ameiican Association for the Advancement of Science, 
Medical Society of the State of New York, American Legion, Fellow, 
American Medical Association, New York Academy of Medicine, Diplo- 
mate, American Board of Internal Medicine 

Dr Weissberg was a respected member of the profession and his loss will 
be keenly felt 

Asa L Lincoln, M D , F A C P , 

Governor for Eastern New York 

COLONEL JOHN DIBBLE, (MC), U S A 

Colonel John Dibble, (MC), U S Army, was repoited “missing in 
action” during April 1943 It has now been confirmed, through Major 
General George F Lull of the 'Office of the Surgeon General, that Colonel 
Dibble was definitely lost He was in a plane which went down m the harbor 
of a small island in the Pacific, and only two of those aboard the plane 
survived 

Colonel Dibble was born in Camden, N J , May 24, 1890 He giad- 
uated from the University of Pennsylvania School of Medicine in 1915, 
seived an internship at the Episcopal Hospital of Philadelphia, and then 
entered the Army Medical Coips He took the legulation course in the 
Army Medical School and in the Army School for Flight Suigeons He 
also took postgraduate work at the Mayo Foundation, and a course in niili- 
taiy science and tactics at the Army Command and Geneial Staff School 
His tours of dut} included assistant, medical service, U S Army General 
Hospital, Fort Bliss, Texas, post surgeon at vaiious Aimy Station Hos- 
pitals , chief of the tuberculosis section of the Walter Reed General Hospital , 
executive officer, medical service, Letteiman General Hospital, San Fran- 
cisco, chief of medical service. Station Hospital, Fort McKinley, P I , chief 
of medical service. Station Hospital Fort Sheridan, Illinois, exccutue 
officer, Medical Department, Army Field ScrMce School, medical inspector. 
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Eighth Corps Aiea He was lated as an excellent internist, well qualified in 
tubeiculosis work He was a Fellow of the American Medical Association 
and a meinbci of the Association of Militar}' Suigeons of the United States 
He had been a Fellow of the Aineiican College of Physicians since 1941 
He was the first inembei of the College whose life was lost in the war 

DR THOMAS FRANCIS COTTER 

Di Thomas Fiancis Cotter, FACP, Indiana Harbor, Indiana, died 
Maich 12, 1945, of pneumonia, aged 67 He was born at Indianapolis m 
1877, and giaduated from the Medical College of Indiana in 1902 For 
some yeai s he w'as a member of the staffs of Mercy and Methodist Hospitals 
of Gary and at one time w'as connected with the U S Public Health Service 
Moi e 1 ecently he w'as a member of St Cathei ine’s Hospital 

Dr Cotter w^as a membei of the Lake County Medical Society and the 
Indiana State Medical Society He w'as a Fellow' of the Ameiican Medical 
Association and had been a Fellow' of the American College of Physicians 
since 1925 He enjoyed a good reputation m the community w'here he prac- 
ticed, both with the public and with the piofession 

Robert M Moorl, M D , F A C P , 

Goveinoi for Indiana 
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